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Entering a labyrinth
Every university has a responsibility to share
its scientific work. Teaching students and
writing in scientific journals are the main
ways we do this. But we also have a responsibility to tell the general public about our
results. Scientists gladly accept this responsibility because we believe our work is relevant
for society. Knowledge is the key to societal
development, and universities are in the
business of generating new knowledge.
At the University of
Tromsø, four times
every year we publish
a magazine that tells
the stories of some of
our researchers and
their projects. Our
goal is to reach an engaged and interested
Norwegian audience.
The issue you are holding reflects a new
goal, namely our desire to reach an engaged
and interested international audience.

If you enter a labyrinth, you will get turned
around, you will wander in circles, and you
may lose track of the world beyond. But if
you keep walking, you will find the center,
and if you're careful, you will find the way
out, too.
I hope you find your walk through this Labyrinth stimulating. Along the way, you will
find stories from the world's northernmost
university; stories about
the sea and the climate,
about our history and our
future, about our nature
and our society.

«Every university
has a responsibility
to share its scientific
work.»

We call our magazine Labyrinth not only
because we have a large labyrinth at the center of our Tromsø campus. The name also
provides a metaphor for the long-term and
at times tedious work that is necessary for
scientists to achieve results.
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If this little fellow disappears it will tell us that the oceans are getting warmer. Photo: Rudi Caeyers

THE SHRIMP AS
A CLIMATE GAUGE
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The future is in their hands

Måler vannkvaliteten med fosiler
United by The Adriatic Sea
Text: Maja Sojtarić

The deepwater shrimp,
the little pink one
Norwegians like to eat
on a slice of white bread
with mayo and lemon,
could prove to be one
of the most sensitive
gauges of climate
change.
You might not give it a thought as you sit
on your balcony on a warm spring day,
enjoying the pink delicacies of the sea
with a nice chilled glass of white wine. But
if the shrimp disappears from our lunch,
we can safely assume that the North Atlantic has become warmer. A new article
in Science concludes that monitoring
shrimp population development will be
an important part of analysing the consequences of climate change on marine life.
Like canaries in the mines

The deepwater shrimp, Pandalus borealis,
occupies a central place in many of the
food chains found in the North Atlantic.
At the same time, it is the target of one
of the world’s largest fisheries, with an
annual value of more than NOK 3 billion.
The shrimp larvae eat plant plankton, the
tiny organisms which are the foundation
for all life in the ocean, while the shrimp
in turn are eaten by cod and other commercially important fish.
“As a result of its central place in the food
chain, the shrimp is the marine equivalent
of the canaries which were used as an early
warning system to detect gas leaks in coal
mines in the past,” says professor Michaela
Aschan at the University of Tromsø (UiT).

She has participated in an inter-disciplinary, international research group examining the shrimp as a climate gauge. The
results from this study are now being
published in Science.

to match their arrival to the phytoplankton in order to extract the most nutritional value from the plant plankton. If their
timing is off, we have what biologists refer
to as a mismatch.

“While canaries are very sensitive to
methane and carbon monoxide, shrimp
are very sensitive to small changes in temperature. We can see how these changes
affect shrimp before we see the effect in
other species,” she says.

“In the northern part of the Barents Sea,
the water is at its coldest close to the surface, while the bottom water is warmer. If
global warming causes a significant rise in
the temperature of the bottom layers, the
eggs will hatch earlier and rise towards the
cold surface water. And since the surface
water is not warmed at the same pace,
the spring hatching will not have occurred and the larvae will starve to death. Or
global warming of the surface water could
change the time of the spring hatching,
and potentially disconnect fine-tuned balance between the hatching and the access
to food which the shrimp have developed
over a very long time.”

Good timing

The Science article reports that, all over
the North Atlantic, shrimp larvae hatch
during the spring days with the most
phytoplankton. But it is not the chemical
sediments from phytoplankton that tell
the shrimp eggs to hatch. The results in
the article show that the shrimp are preprogrammed to react to changes in sea
temperature.
When the female shrimp spawn depends
on the seabed temperature, while the hatching of the eggs is also triggered by light.
When the eggs hatch, the larvae move to
the surface to feed. They feed five to 20
metres below the surface.
“The hatching of the shrimp eggs greatly
depends on the area. Usually, they do not
hatch later than a week after the increase
in phytoplankton, so this is very welltimed. They are not cunning and they
do not have a brain, but evolution has
programmed them to adapt to the influx
of phytoplankton. But what will happen if
there is a sudden change in temperature?”
Micheala Ashan asks.
Mismatch

It is important that zooplankton, including shrimp, do not arrive too soon in
relation to the phytoplankton. They have

Such mismatches have already been observed in some places.
“For four consecutive years, we have seen
larvae dying from starvation in the Gulf
of Main. The area has poor population replenishment, and it shows that the shrimp
need time to adapt genetically. Here the
shrimp larvae hatch very close to, and
even before, the spring flourishing, so the
margins are very small.
“It is actually kind of remarkable that the
shrimp have done so well. In some areas
the spring flourishing starts in March,
other areas in May. That’s a two month
difference that shrimp in the various
areas have managed to adapt to. And
who knows, if the global warming of the
oceans happens slowly, maybe they can
adapt again.”

University of Tromsø – Labyrint E/10 •••
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The International Polar Year

THE QUEST FOR

the lost climate
Researchers from
Tromsø have been on
five scientific missions
to look for microscopic
traces of fossils on the
seabed. Clues from the
past can help us attain
a better understanding
of future climate
change.
When we think of fossils, most of us think
of gigantic dinosaur skeletons. However, a
marine biologist will most
likely think of microscopic shells, remains
from recently or long dead microorganisms in the sea.
These remains fall to the seabed, and
contain valuable information about the
climate of the past, or paleoclimate, to use
the technical term.

6
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This is what the marine biologists at the
University of Tromsø and the Polar Year
Project SciencePub wanted to explore.
New methods for reconstructing the
climate of the past have been developed as
a result of this research project.
Knowledge of past climate is the knowledge of naturally occurring climate change.
Improved knowledge about arctic climate
forms a basis for comparison which can
tell us more about the current climate
change caused by human activity.
Better tools were needed

The clues about ancient climate patterns
can be found in sediment cores from
the seabed. And new cores are definitely
needed as we no longer can rely on old
Russian samples as part of the basis for
analysing arctic conditions. For although
the Arctic is a hot topic now, it hasn’t
always been so, and many of the earlier
samples have turned into cold and useless
clues.
So the researchers embarked on five missions and returned with heavy cargo holds
filled to the brim with seabed sediment

samples which, to untrained eyes, appear
to be nothing but mud.
“We have collected 40 sediment cores over
the past two years. We are currently analysing material from 2007, and have already
produced some good results,” says marine
geologist Katrine Husum.
Scientists are looking at four different
types of fossils, and four so-called geochemical parameters, one of which is the
amount of magnesium in the shells.
“We badly needed to improve our tools.
Previous methods simply weren’t good
enough. Now we use computers to provide
us with more precise methods of checking
present day samples from the surface of
the seabed. These are important for good
comparisons of the climate in the past and
the present,” Husum says.
80 centimetres – 20 000 years

A sediment sample can contain traces
from the modern day and as far back as 20
000 years. This does not necessarily mean
that you have drill deep to get to the oldest
traces.

Text and photo: Maja Sojtarić

Scientists are fascinated by the unique geology found on
Svalbard, both above and under water.
Photo: Maja Sojtarić

“Some of the sediment cores are no deeper
than 80 centimetres. You can retrieve 2500
years of history or 20 000 years of history.
It all depends on how much sediment is
deposited in the sea. If little is deposited,
the sediments will be older. In other areas,
the deposits are greater. There you find
more information, but covering a shorter
period of time,” Husum says.

Research fellow Katarzyna Zamelczyk
has used sediments from representative
locations in these two areas to investigate
climate changes over the past 2000 years.
She is looking for so-called foram fossils,
which are a type of plankton.

The past 2000 years in the Fram
Strait

“Between 800 and 1400 AD we see a decrease in species which prefer the cold, and
a slight increase in species which prefers
warmth,” Kararzyna says. This period is
also known as the Medieval Warm Period.

“The most important thing is to be where
the action is, including movements in the
sea,” Husum says.

And Zamelczyk has found that these species follow a number of intervals: the Roman Warm Period, the Little Ice Age and
not least, the increased global warming of
the past century.

The number of cores is not important
either.

One of the sites with the most action is the
Fram Strait, where the Gulf Stream is at its
most complex. Warm, relatively salty water
from the Atlantic runs through this narrow sound, and in to the Arctic Sea along
the west coast of Spitsbergen. At the same
time, cold and mostly fresh water runs out
from the Arctic Sea along the east coast of
Greenland.

How do they do it?
Marine geologists study micro-fossil
shells from zooplankton.
These animals are very sensitive to sea temperatures, and the shells reflect this. If there is
a surplus of a certain species in a 10 000-yearold-core sample, and we know that this species
lives in five-degree seawater, there is a great
probability that the sea temperature 10 000
years ago was five degrees. More specific temperature estimates can be made by looking at
the chemical composition of the shells.

“The sediments from the Fram Strait illustrate global, not just regional, changes,”
she says.

Core samples from the bottom of the sea reveal climate
secrets. Photo: Maja Sojtarić
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Life after the Ice Age

Students dig into the past of eastern Finnmark. Photo: Ingolf Kleppe

What was life after
the last Ice Age in
eastern Finnmark?
Hard, according to the
archaeologists who dig
for clues about the first
settlers.
The first people who migrated to Finnmark
after the Ice Age 12 000 years ago were
probably few in number.
“A cautious estimate suggests no more than
500 people. That is the genetic minimum
for maintaining a population,” says professor Jans Peter Blankholm.
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Blankholm is in charge of the archaeological part of SciencePub (see fact box), and
he is looking into pioneer settlements in
eastern Finnmark after the last Ice Age.
These are settlements dating back 10 000
years or more.

selected for further studies: Lahponokavi
in Tana, Løkvika at Berlevåg and Klubbvik
in Nesseby.
These three locations yielded some 4 500
artefacts, including tools and debitage, for
the researchers.

“Digs in Tana and Varanger will form the
basis for our analyses of the first settlements in eastern Finnmark. We are looking
at how people adapted their
settlement patterns to variations in the ice
sheet. But, not least, we are interested in
finding out how they adapted to changes
in temperature and sea levels after the last
Ice Age.”

“We believe these sites will provide us with
the opportunity to interpret settlement
patterns which change over time. Both
Løkvika and Lahponokaivi could be related
to possible effects of climate change. The
latter location provides greater insight into
long-term effects of climate change,” says
research fellow Jan Ingolf Kleppe.

Three selected areas

Last year, archaeologists went on a field trip
and discovered a total of 27 locations which
could be of interest. Of these, three were

Stormy lives

In Løkvika, researchers have found unmistakeable signs of just how tough life really
was for the people who lived there after
the Ice Age. There is clear evidence that the

The International Polar Year
settlement was washed away by a major
storm, but the settlers returned and rebuilt
their lives.
The researches found a hearth on top of
an older one, with a layer of sand between. The researchers believe the sand
was deposited by the storm, and not
settlers, as it is dispersed in an uneven
layer in the area.
“It could be that this area was so good
that the risk of storm surges didn’t mean
much,” Kleppe says.
“We believe Løkvika may have been in
use for large parts of the year. This is a
major settlement, and the discovery of
large amounts of burnt stones suggests

that people stayed here during winter,
while the discovery of reindeer bones
indicates use in the summer. Even now,
the area is a summer grazing area for
reindeer, and traces of reindeer hunting spots and other remains have been
identified in the mountains overlooking
the settlement.”

Facts
sciencepub: What are the natural climate
variations in the Arctic, and how have people
adjusted to them? These are the key questions
geologists and archaeologists will attempt to
answer together. For more information, please
see: http://www.ngu.no/sciencepub

Jan Ingolf Kleppe. Photo: Maja Sojtarić

Studying Finnmark’s interor
It was long assumed
that the interior of
Finnmark first became
populated some 7
000 years ago. Bryan
Hood believes this is
incorrect.

According to Hood, discoveries made
in northern Finland indicate a much
older settlement in the area. Some of the
discoveries have been dated back 9 200
years.

the ice lifted, the land mass rose. Using
shoreline dating, scientists can see that
the Stone Age shoreline was about 60
meters higher than the current line. This
means that they look for locations at the
60 meter contour line.
Looking at the river courses

But what to do in the interior where
there are no shorelines?
“I want to look more closely at the river
courses west of Karasjohka. Here you
can see river terraces with a steep slope
down towards the river. This is a sure
relief which is common in the Karasjok
valley,” Hood says.

The river terraces are traces of an ancient
lake which existed in the area during the
period when the ice melted. He believes
people settled here after the lost Ice Age.
“Even though these terraces are far from
water now, this wasn’t the case after the
last Ice Age. Just like today, people back
then wanted to live close to the water,
and my hypothesis is that people settled
on these river terraces in the interior of
Finnmark as far back as 9 000 years ago,”
Hood says.
His research into the interior of Finnmark is a direct result of the SciencePub
project.

So why haven’t we made similar discoveries in the interior of Finnmark?
“Archaeologists have traditionally
focused on coastal areas. It was thought
that interior landscapes mostly remained static. We know that the pinewood
forests came and then retracted, but it
was assumed that the landscape hadn’t
changed much, with comparison to coastal landscapes that underwent massive
changes,” professor Bryan Hood says.
Archaeologists use geology to help estimate where settlements might be found.
They focus especially on the shorelines
created when the ice melted after the
last Ice Age. When the pressure from

The Polar Year
There have been three Polar Years in the past,
in 1882-1883, 1932-1933 and 1957-1958. The
2007-2008 Polar Year will probably be the
largest international collaborative research
project in history.
The International Polar Year (IPY) was opened
on 1 March 2007, and will last for two years.
During this period, research and financial
resources from more than 60 countries will
be coordinated in a massive effort to increase
our knowledge of both the Arctic and the
Antarctic.
Source: http://www.polaryear.no
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The most important sources of nutrition in the Arctic are
contaminated by environmental toxins. A consequence
could be that the indigenous population loses its boys.
Photo: Scanpix

THe toxin

that steals sons
Environmental toxins
can cause fewer male
children to be born in
Arctic populations.
The Arctic is vulnerable. Environmental toxins from industrial and military
facilities collect here, and become an unwelcome part of the flora and fauna. The
research project Arctic Monitoring and
Assessment Programme (AMAP) has
worked with environmental issues in the
Arctic since 1991. This spring, AMAP
will present a new report that indicates
some potentially sinister consequences
of the poisoning of the northern areas.
Gynaecologist, epidemiologist and pro10

••• Labyrint E/10 – University of Tromsø

fessor of social medicine at the University of Tromsø, Jon Øyvind Odland, is
one of the key forces in AMAP.
“I have worked with maternal/infant
health and maternity care in Russia for
20 years. During this period we established the circumpolar AMAP collaboration, where one of our most important
tasks is investigating the effects of environmental toxins on foetal development
and pregnancy outcome,” Odland says
Miscarriages of male foetuses

“We now have a better overview of
the effects of environmental toxins on
reproduction and the pregnancy development. We know they could have an
impact on birth weight, sperm quality,
ovulation and menstruation, that they

might increase the number of miscarriages, hamper foetal development, cause
failure of the placenta and lead to more
premature births,” Odland says.
Perhaps the most surprising consequence is that environmental toxins might
affect the birth rate for genders.
“Our research shows that environmental
toxins could cause miscarriages of male
foetuses. It appears as if the Arctic population is losing its sons,” Odland says.
“The study hasn’t been completed yet, we
cannot say for certain whether environmental toxins are impacting the gender
balance, but the preliminary results give
cause for concern. We suspect that environmental toxins cause more frequent
miscarriages of male foetuses.”

Text: Thoralf Fagertun

The professor stresses that the researchers have an ethical obligation to inform the public and the authorities when
they suspect serious health hazards, as
in this case. But the miscarriage of male
foetuses may not be the most serious
consequence in the Arctic.
“It could be that we still haven’t uncovered the most serious effects of the
environmental toxins,” Odland warns.
Toxic nutrition sources

Another important question is the
impact of climate change on the spread
of environmental toxins. Odland is worried:
“We have seen that climate change
causes unpredictability in the natural
environment. Rivers are getting warmer,
glaciers are melting and the tundra is
changing. This means that the very basis
of existence for both humans, animals
and birds is changing,” he says.
“We don’t know how much environmental toxin is stored in the ice, but these
toxins will be released as the temperature rises and will then enter the food
chain of the Arctic population. There is a

research discipline dedicated to estimating the significance of this.”

some types of whale due to the hazardous toxin levels.”

Researchers are already smack in the
middle of a dilemma called “the Arctic
Problem”. The really good nutritional
sources used by indigenous groups in
the Arctic contain hazardous levels of
environmental toxins. Should researchers warn people to stay away from
these foods?

International agreements

Pregnant women warned

“It’s not all that dangerous for older men
to consume these environmental toxins.
Our focus is on the young, those of reproductive age, meaning those who want
to have children or are already pregnant.
We have asked them to remove some
of the worst sources of toxin from their
diet, even though they otherwise are
very nutritious,” Odland says.
“The worst sources of toxins are seal and
whale meat, as well as fatty fish, because
the toxins mostly are fat-soluble. On the
Faeroe Islands whale is a natural part of
the diet, but the authorities there have
warned pregnant women against eating

The environmental toxin issue affects all
Arctic countries. The actions of individual countries will not be enough.
According to Odland, international cooperation is the only thing that will work.
“We need to get international agreements in place. Environmental toxins
do not respect national borders and they
present us with a completely new public
health problem,” he says.

Industrial waste releases environmental toxins into the
vulnerable Arctic nature. Here from Franz Josef Land.
Photo: AMAP

“VERY SERIOUS CONSEQUENCES”
State secretary Heidi Sørensen of the Ministry
of Environmental Affairs has had a sneaking
suspicion confirmed by the AMAP findings.
“For a long time we have been concerned
that environmental toxins have serious
long-term effects for public health and the
environment. Foetuses and children are
especially at risk, and the consequences
described in this article are very serious,”
Sørensen tells Labyrint.
“We regularly discover that chemicals that
are in use have toxic environmental properties, and that several of the substances we
surround ourselves with are more hazardous than first thought. In addition, we still
see high levels of well-known toxins such as
PCB and DDT in the natural environment.”
“Environmental toxins do not respect
national borders, and we must work both
domestically and internationally to reduce
the use and emission of such toxins. In Norway, we have a national ban against the use

of mercury in products, and strict regulation
of PFOS. We have also banned the three
brominated flame inhibitors penta, octa and
deka BDE,” the state secretary says.

Global agreement to limit
emissions

Odland believes international cooperation
is the only thing that can curb the public
health threat posed by environmental
toxins. According to Sørensen, this work is
already under way.
“Norway is an active advocate of stricter international regulation of environmental toxins. We are working to put an international
agreement in place which strictly regulates
the use and emission of mercury, and to
expand the list of substances included in
the international Stockholm convention on

persistent organic environmental toxins,”
she says.
“The agreement currently includes 12
substances. Norway has proposed that the
brominated flame inhibitors pentaDBE and
HBCDD be included, and we also support
the inclusion of the ten other substances
proposed under the agreement.”
In addition, the Ministry of Environmental
Affairs wants to demand greater responsibility from the industry.
“The EEA’s REACH regulations (Registration,
Evaluation, Authorisation and Restriction
of Chemicals) is also a very important step
towards improved regulation. These regulations propose that the industry should
shoulder more of the burden of proving the
use of chemicals is safe. We want to contribute under REACH to make this an efficient
tool in stopping the use and emission of
environmental toxins and the most hazardous substances.”

University of Tromsø – Labyrint E/10 •••
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A COMPLEX

WEB

The Arctic Ocean and
the subarctic oceans are
closely woven together.
As the map above indicates, the Arctic
Ocean and the subarctic oceans are
in the middle of it, globally speaking.
Russia, the United States, Canada and
Norway traffic the area, looking for
revenues above, in and under the ocean.
But the scientists who are also present

12
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in the Arctic, encourage cautious use of
these oceans.

A complex system

Eddy Carmack has researched changes
in the Arctic for the past 30 years, and
heads Canada’s major International
Polar Year Project, Canada’s Three
Oceans. The purpose of the project is to
observe the oceans bordering Canada:
the Pacific, the Atlantic and the Arctic.
Through the project, a scientific basis for
sustainable and long-term monitoring of

these oceans will be established.
“The Arctic and subarctic oceans are
not just connected, they are interwoven.
Physical changes in the Arctic not only
impact the bio-diversity in the subarctic
areas, but also globally,” Carmack told
the international Arctic Frontiers conference in Tromsø in January.
Carmack believes that research into
changes in bio-geography must be taken
seriously.
Bio-geography is the study of the geo-

Text: Maja Sojtarić. Photo: NASA

graphic distribution of bio-diversity. It
provides knowledge about which organisms live where and in what numbers.
Such diversity in the oceans is heavily
impacted by global changes.
“The sulphur surplus in the Chukchi
Sea, which is transported by the ocean
currents, influences organisms in Baffin
Bay, which is several thousand kilometers away.”

Global changes

But are physical changes, such as the
Arctic ice melting, really that dangerous?
“The Arctic is a complex and dynamic
system. Changes to any of the components in this system will impact the
biology. If the Arctic Ocean warms up, it
will not only cause local changes. Research models indicate that this can cause
a global shift in the eco-systems,” Eddy
Carmack said.

Facts
Arctic Frontiers is a large international conference organised by the University of Tromsø
in January each year. The purpose of the conference is to shed light on political, industrial and
scientific challenges in the Northern Areas.
Names of seas listed in the image at the beginning of the article:
Scandinavia, the Norwegian Sea, the Greenland
Sea, Greenland, Spitsbergen, the Barents Sea,
the Kara Sea, the Laptev Sea, the East Siberian
Sea, Russia, Baffin Bay, the Chukchi Sea, the Bering Strait, the Gulf of Alaska, the Labrador Sea.
Hudson Bay, Beaufort Sea, Canada, Alaska (USA).
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: An artist’s rendering of the ESA satellite Proba 2. In
the long term, Norway wants the Nordic countries to
cooperate on launching their own satellites. Illustration:
ESA/P. Carril

Guarding
the North

It is no easy task to
monitor the enormous
areas in the north, but
some eyes see better
than others.
A ship runs aground and an oil spill
threatens the coast. Which direction will
it take? Where is the worst oil, the thick
and harmful variety? If the spill reaches
land, where will it hit? Where should the
emergency crews be dispatched to?
Or: We are on land somewhere in
14
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Researchers at NORUT and the University of Tromsø want to answer these and
many other questions with two basic
concepts: remote technology and earth
observation. More specifically:
“With improvements in satellite technology and unmanned research airplanes,”
says Rune Storvold, senior researcher at
NORUT.

research project Arctic Earth Observation and Surveillance Technologies will
start this autumn. The project is a collaboration between several institutions
in northern Norway, as well as some
international institutions.
“Our focus is on monitoring using
satellites and airplanes. We want to
develop technology that provides better
monitoring opportunities and improves
how data from satellites and airplanes
complement each other,” says Torbjørn
Eltoft, professor at the Department of
Physics and Technology at UiT.

If the financing comes through, the

Currently, satellite images can identify

Northern Norway. Heavy snowfall threatens to snap power transmission lines.
How to monitor the lines? How to find
the weak spots before the power is cut?

Sharp eyes above

Text: Thoralf Fagertun

objects measuring 10 metres or more.
Unmanned aerial vehicles (UAV) can
identify objects measuring 10 cm. The
researchers want to produce even more
high-definition images, enabling them
to handle a number of monitoring tasks.
Both satellites and UAVs can carry
sensors which can measure just about
anything.
“The technology has made huge advances in just a few years. The opportunities
are great and the applications many,”
says Storvold.
From icebergs to gas leaks

The project wants to respond to monitoring needs expressed by industries in the
north. Shipping and petroleum-related
industry are the two most obvious areas.
In the study “Nordic collaboration on foreign policy and security policy”, former
Norwegian foreign minister Thorvald
Stoltenberg writes the following about
the need for monitoring:
“A satellite-based system in the north
which both observes and secures communication can become an important
element in the management of ecosystems and fisheries in the sea areas. It will
also be an important tool in monitoring
shipping traffic, including future shipping traffic across the Arctic Ocean.
With less ice, the number of ships will
increase, necessitating monitoring of icebergs and sea ice movements. It will also
be important to have the ability to map
pollution in connection with accidents
in Norway or further east,” emphasises
Storvold.
The collaboration between satellites and
UAVs truly comes into its own when a
situation arises which requires an overview over large areas and analyses of lesser parts of the whole. If, for instance, an
accident should occur at Statoil’s plant at
Melkøya, the research team’s monitoring
systems can quickly map the extent, the
worst affected areas and how they are
affected.
“The technology can also be used to
monitor the development of glaciers on

With the large uninhabited areas in Norway, there is plenty of airspace for unmanned research aircraft. “This makes us
world leaders in UAV technology,” says Rune Storvold. Photo: NORUT

Svalbard and the mainland, or to find
out which ships are currently in the
Norwegian economic zone,” suggests
Storvold.

countries to launch their own satellites.
Thorvald Stoltenberg argues that this investment could be financially profitable
in the long term, but also points out:

Want their own satellite

“Today, the Nordic countries primarily
buy communications services from satellites in geostationary orbits around the
equator. Such satellites do not provide
satisfactory coverage north of 71 degrees
north.”

Over the last few years, northern Norway has seen the emergence of its own
cutting-edge expertise in the fields of
earth observation and remote technology. Institutions such as UiT and Narvik
University College are turning out
increasing numbers of highly competent
students which are very attractive in the
job market, especially with companies
such as Kongsberg Satellite Services,
Kongsberg Spacetec, NORUT and
the Norwegian Polar Institute. Their
products are sold to renowned companies such as Eni Norge, ConocoPhillips,
Statoil, BG Group and Shell.

“Everyone agrees that we need this to
monitor the Northern areas properly. A
Nordic satellite could be controlled by
and download data to the Tromsø-based
company KSAT, either from Tromsø or
from Svalbard,” says Storvold.

“The industry demands knowledge and
the research institutions have to supply it. UiT is an important contributor
through its courses, such as the “”Energy
and environment in the north” Master
programme,” Eltoft points out.
Although the Northern Norway research
community is at the forefront in its focus
areas, it still has to buy services from the
space organisations which own the satellites. In the longer term, Norway wants
to cooperate with the other Nordic
University of Tromsø – Labyrint E/10 •••
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Epimeria loricata. Photo: MarBank/
R. A. Johansen

THE NEW

POLAR HEROES
If you thought polar
explorer Børge
Ousland was a rugged
outdoorsman, then you
haven’t met the small
organisms that live on
the seabed off Svalbard.
The Norwegian Sea and the Barents
Sea. Cold and unpleasant places on
the surface, and even more demanding
on the seabed. This is their home; the
world’s toughest organisms, the new
polar heroes.
“A life at freezing temperatures forces
the organisms to work harder to survive.
Each protein in these organisms is 50 to
500 times more active than similar pro16

••• Labyrint E/10 – University of Tromsø

teins found further south,” says Trond
Jørgensen, professor at the University of
Tromsø and director of MabCent.
MabCent is a centre for research-driven
innovation. Here the heroes are put
under the microscope and researchers
look for the chemical compounds, the
molecules, which enable the organisms
to survive at the bottom of the icy ocean.
These molecules are very valuable, and
some will be active ingredients in future
medications.
“If you get sick in ten years’ time, it may
very well be molecules from the North
which help you get well again,” Jørgensen says.
More potent than southerners

Marine bioprospecting is starting to
become a familiar term. It describes the
process of extracting chemical compounds from marine organisms. The

research community at the University
of Tromsø has studied enzymes from
organisms adapted to the cold for more
than 25 years, and has developed special
expertise in the field.
“The bio-chemistry of these organisms
is a bit different from similar organisms
from warmer areas. Organisms that live
at freezing temperatures produce molecules which are generally very potent.
Many of these organisms have evolved
for 600 to 700 million years and adapted
their bio-chemistry to withstand bacteria, viruses and predators, and to fight
for that special spot where they want to
spend their existence,” Jørgensen says.
“The organisms found on the seabed
off Svalbard today have developed the
right survival strategy. All biological
syntheses depend on energy. At lower
temperatures, these processes are slower.
Therefore, the northern organisms must

Text: Thoralf Fagertun

develop molecules which are potent
enough to carry out the processes even
at low temperatures, while also protecting the organism against danger. The
northern organisms therefore need to
handle one more selection element, one
more challenge, to survive,” Jørgensen
says, adding:
“I can’t prove that the northern organisms are more rugged, but it seems a
sensible theory.”
Cure for cancer

What Jørgensen and his colleagues can
prove, however, is that these supermolecules inhibit bacteria growth and
can therefore be used in manufacturing
antibiotics, they can kill cancer cells
and they inhibit infection reactions. In
addition, some of the molecules have
properties that can be used for industrial
purposes.
But how many molecules has MabCent
identified fully and patented? Currently
very few, but there will be more, as early
as this year. And although the ocean is
big, the scientists find new molecules
all the time which could prove to have
superhero powers.
“It’s like looking for the needle in the
haystack, but we are looking fast, and
there are many needles in this haystack,”
Jørgensen points out.

“Endless opportunities”
Former Minister of Fisheries and Coastal
Affairs, Helga Pedersen, expects marine
bioprospecting to boost Northern Norway’s
economy.
According to its policy document “Nye
byggesteiner i nord” (New building
blocks in the North), the Government
wants to establish a national marine
bioprospecting effort. What does this
entail?
“Marine bioprospecting offers endless
opportunities. The confidence in its
potential for creating new jobs and
value is the main motivation for the
Government now preparing a marine
bioprospecting strategy,” Pedersen
states to Labyrinth.
“However, it is a long way to go from
harvesting organisms at sea depths of
1000 metres to developing commercial products. Therefore, we must be
realistic about how many jobs this can
create in the short term. Establishing
businesses takes time. Research competence, commercialising ability and
capital are just some of the required
factors,” Pedersen points out.
Good for business
“However, I do believe that marine
bioprospecting represents an opportunity for Norway, and northern Norway
in particular. Several businesses have
already been established in the field of
marine molecules and organisms, also
here in Tromsø. I believe that this is an
area where our existing industries can

Marine bioprospecting at the
University of Tromsø
Marine bioprospecting can be defined as the
search for biological molecules in marine organisms – the search for new and unique bioactive
components with commercial potential.
MarBank is part of the bioprospecting program
organised under the University of Tromsø. MarBank’s task is to collect, specify, catalogue and
store marine organisms.

benefit from knowledge gained from
marine bioprospecting,” says Pedersen.
“StatoilHydro has already found
organisms deep down in the boreholes which can help them exploit the
reservoirs better,” says Pedersen.
Tromsø to play important role
With the Government now focusing on
marine bioprospecting, the University
of Tromsø and its associated research
institutions will play key roles.
“The Government is currently hammering out a marine bioprospecting
strategy, which will be completed this
autumn. The strategy will address the
means and strategic measures the Government believes necessary to enable
Norway to exploit the opportunities
inherent in marine bioprospecting.
The strategy will have a national scope
and be based on the strong research
institutions at our universities – and
Tromsø will play an important role,”
says Pedersen and elaborates:
“The marine biobank MarBank will play
a key role, and the Ministry of Fisheries and Coastal Affairs has previously
stated that it will allocate another NOK
5 million to MarBank to strengthen its
role as a national marine biobank.”

MabCent (the Marine Biocentre in Tromsø) is an
umbrella organisation for the marine biotechnology community in Tromsø. The organisation
constitutes a common knowledge base and
coordinates the work to create joint strategic and
technological platforms. MabCent focuses on
marine biotechnology and bioprospecting, and
its work is especially directed towards substances
with health-related and immunostimulating
effects.
Sources: The Research Council of Norway, MabCent
and the Institute of Marine Research

Deep water amphipoda Amathillopsis spinigera
Photo: MarBank/R. A. Johansen
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Text: Maja Sojtarić

Seal autopsy is not a pretty sight. Photo: Andrea von Zadow

SEALs suffer

from receeding ice

18

How is the Arctic seal
able to live most of its
life in freezing water?
To find out, researchers
much catch one, but
they rarely leave the
water.

Otherwise these seal species spend
months in cold seclusion in the Arctic
Sea.

more composed of the current ice, which
is more brittle and breaks more easily,”
Folkow says.

For more than 20 years, Lars Folkow
and colleagues from the Department of
Arctic Biology at UiT have studied the
seals of the West Ice. In recent years they
have seen that the ice has receded to the
west, at the same time as the ice quality
has deteriorated.

The West Ice, the sea ice area between
Jan Mayen island and Greenland, is the
main spawning area for the hooded seal
and the Greenland seal. For a few weeks
in March and April, thousands of seals
leave water and gather in large colonies
to give birth to their pups.

“The first time I went on a mission to
the West Ice, we encountered the sea ice
at Jan Mayen, which is at 8 to 9 degrees
west. Now we have to travel to 14 to 16
degrees west to find the ice. In addition,
there are fewer observations of ice from
multiple years, which is the most stable
type of ice. The West Ice is more and

The combination of brittle ice and harsh
weather conditions can make life in the
West Ice dramatic. After four days in the
ice this year, researchers on the ice-going
research vessel “Jan Mayen” experienced
a north-eastern storm with hurricane
strength gusts. They were forced to leave
the ice. When they returned, both the ice
and a large number of Greenland seals
were gone. Many of the year’s new pups
probably died, Folkow believes.
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Failed drug testing

Researchers are astounded by the seals’
physiological characteristics, and this
motivates them to travel to the West Ice
year after year.

“The seals can stay out on the open sea
for months on end during the very worst
winter months in the Arctic. At the same
time, they maintain a constant body
temperature of 37 degrees Centigrade,
just like us. We, on the other hand,
would not last more than five minutes
in the freezing waters. How do the seals
survive? What tricks do they have up
their flippers? This is one of the things
we want to answer through our research,” Folkow says.
Part of the explanation is, of course, the
layer of blubber the seals have. Seals also
have an ingenious system for distributing warmth in their bodies which
prevents them from freezing to death.
Hearing, sight and the other senses also
fascinate the researchers, in addition to
finding out just how deep seals can dive.

“The seals do not have larger lungs than
we do, but they do have a great ability to
store oxygen in their blood and muscles. Too much air in the form of gas
would make it difficult to dive and cause
decompression sickness. The seals also
have special muscles. They are black due
to the high levels of myoglobin. Myoglobin is a small protein which contains
iron and is able to bind oxygen in the
same way as haemoglobin. Myoglobin
serves as an oxygen warehouse, a sort of
“emergency back-up”, which can be used
in case of severe lack of oxygen.
“In addition, seals have two to three
times the blood-to-weight ratio as
humans. Their blood is almost like syrup
due to the high levels of haemoglobin.
If seals were athletes, they would fail the
drug tests,” Folkow says with a smile.

A waiting fellow

In addition to the physiology, researchers are able to take a look at the social
life of the seals. During the short period
they spend on the sea ice, the seals manage to give birth to the year’s pups and
to conceive the pups that will be born
the following year.
“The hooded seal cares for its pup for
four days, and then it is abandoned.
During these four days, the pup feeds
constantly and doubles its weight from
20 kgs to 40 kgs. The female is very
protective of the pup and very aggressive towards the male who lies waiting.
As soon as the pup is done feeding, the
female loses interest in the pup, and is
willingly mounted by the male,” Folkow
says.

STUDENTS ON TOUR
Seal research means
some animals must be
killed. This can be a
taxing experience for
the students.
For the fourth consecutive year, Lars
Folkow and research colleague Arnoldus
Schytte Blix, are taking with them 18
Arctic biology students to the West Ice.
Most of them come from European countries where seal hunting does not have
a high standing, to say the least.
“We prepare the students for what they
will experience, and we are aware that
in many places in Europe the seal has
a special status. If they can’t stomach
the sight of blood, then this is not a trip
for them,” Folkow says, and stresses
that no students have complained over
a few animals being killed for research
purposes.

Seven killed

This year, researchers killed seven animals. The animals are killed in the same
manner as at a vet’s office, by administering an overdose of a sedative.
For Paula Aldaz Donamaria from Spain
and Nicolas Hellequin of France, the
greatest impression was the close encounters with the pups on the ice.
“I do not approve of seal hunting and
I find it unnecessary, but it is different
when seals are killed for research purposes. But it was difficult for me to watch
them kill the first animals, especially as
we first saw them alive,” Paula says.
Nicolas had a tougher time watching
the pups: they could not survive without
their mother and had to be put down.
Some pups arrived in Tromsø in custom
crates and are now swimming in the
pool at the Department of Arctic Biology.
“One seal pup caused some involuntary
comedy as the crate smashed during the

worst of the storm. We spent an entire
day finding the little fellow,” Paula says.
She too did not feel completely at home
on the research vessel “Jan Mayen”. This
was the first time the girl from Pamplona spent a night on a boat.
Highly recommended

Although the seal culling did not make
a dramatic impression on Paula and
Nicolas, they highly recommend the
course to others, as they themselves
were recommended by students before
them. For Folkow, this is a triumph in
the battle to recruit more students to the
natural sciences.
“Combining research with teaching
works like a magnet on the students.
They are motivated by being allowed to
take part in a setting where knowledge is
generated,” he says.
Paula Aldaz Donamaria agrees.
“I feel very fortunate to have been a part
of something special like this.
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Photo feature
The Arctic biology students travelled to the West Ice this year. For many, this was a
unique experience. Here are some of the photos they took during the trip.

An ice cold experience onboard the University of Tromsø’s
research vessel “Jan Mayen Photo: Andrea von Zadow

To catch the hooded seal, researchers use nets, but the hakapik is also used. The female can make aggressive charges
to defend herself and her pup. Photo: Andrea von Zadow

The pup must be caught as well as it will not survive without its mother. Photo:
Elin A. M. Olsson

20
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Students had to undergo a safety course before departing
Tromsø. For most, the mission was their first experience
with Arctic oceans. Photo: Lars Folkow

Seal colonies on the West Ice. Text: Maja Sojtarić

The lungs of the deep-diving seals are not very big. Students have inflated them to measure the lung capacity. The seals store most of their oxygen in their blood and muscles. Photo:
Andrea von Zadow

The hooded seal is caught in the net before it is lifted on board the
ship and put down with an overdose of a sedative Photo: Elin A. M.
Olsson

The hooded seal pup drinks more than 10 litres of milk every day, and more than doubles its birth weight
during the four-day feeding period. The hooded seal produces the fattiest milk ever recorded in a mammal, with a fat content of more than 70 per cent. Photo: David Izguierdo Gomez
The hooded seal is not a pack animal, but during the birthing period
many can be found in one place. These gatherings have traditionally
formed the basis for catch quotas Due to uncertainty regarding the
size of the hooded seal population, no hunting quotas were granted
in 2007 and 2008. Photo: David Izguierdo Gomez
University of Tromsø – Labyrint E/10 •••
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THIS IS

A REMIX

Remixing has moved on to the arts. Guerrilla artist Banksy
remixed the famous Andy Warhol portrait of Marilyn
Monroe using an image of the model Kate Moss. Banksy’s
version sold for GBP 100 000.
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Text: Maja Sojtarić

Digital technology has presented us with a
creative conundrum. Young people are remixing
other people’s work and calling it their own. Not
everyone is happy.
The entertainment industry’s eagerness
to protect its profits and the pirates’
eagerness to break copyright laws are
destroying free culture.
This is the claim of Lawrence Lessig in
his book Free Culture: How Creativity
is Strangled by The Law. He is one of
America’s top experts on copyright laws
and fair use principles, which include
exemptions from copyright, such as
quotation rights, the right to copy and so
forth. He is a law professor at Stanford,
a former colleague of Barack Obama
and the creator of Creative Commons
licences.
He believes that the major media corporations’ tireless efforts to implement
strict copyright laws remove some basic
liberties necessary for creativity. And
not least, it makes new generations less
sensitive to what the law is and why it
should be followed.
“As children, we are taught that we must
share. And to a certain degree, you are
allowed to share copyrighted material
with your friends. The problem is that
the internet has dissolved the boundary
around your friends and how the sharing is conducted. When the entertainment industry cracks down on all kinds
of online sharing, it is seen as unfair.
This is why it is not seen as being illegal.
Instead of expanding legislation to limit
technological development, one could
ask if a more sustainable and interesting
cultural development could be achieved if the copyright laws were relaxed,”
says Lars Vognild at Norut, a national
research institute with the University of
Tromsø as the largest owner.

Shock and awe

Lessig believes the internet provides us
with the opportunity to recreate a culture in which we actively take part, a culture which for a long time was replaced
by a passive consumer culture. He refers
to so-called “user generated content”
(USG), which can be found on sites such
as YouTube, Flickr and MySpace.
“This is an amateur culture at its very
best, where people make things they
love, and because they love what they do,
they share it with others,” he says in one
of his YouTube lectures.
One example is anime music videos,
where teenagers mix anime (Japanese
animation) and sound files to create
something completely different. Unfortunately, this can make them into
criminals.
“Recently some students at Høgtun
Upper Secondary School made a short
film which they scored with a title song
from a James Bond film and posted
on YouTube. They were shocked when
they received a letter from a solicitor
informing them that this was illegal and
demanding the removal of the video.
You can safely say this is a shock and awe
tactic. For this to be considered breaking
the law is very unfortunate,” senior research fellow at Norut, Njål Borch says.
Far North Living Lab

The Creative Commons license (CC)
is far more flexible than the current
copyright. While copyright has traditionally protected property from being
copied, printed or reworked without the
prior consent of the copyright holder,
CC means that the creator of the work
beforehand has granted permission

Creative commons gives you the
opportunity to share your creations
without giving up all your rights.
You can use one or several of the following licenses:
Attribution: The
creator must be
credited for all use.
Must be used.
No Derivative Use:
The work may be
used and distributed without any
alterations.
Non-commercial:
The work may be
distributed for
non-commercial
use only.
Share alike: Distribution of derivative works is only
permitted under
a license identical
to the license that
governs your work.

for copying and reworking, on certain
conditions.
For instance, one requirement is that the
original creator is always credited, and
another common requirement is that
the work can not be changed or used for
commercial purposes.
In other words, Creative Commons is
a very useful tool for today’s teenagers who live their lives online and quite
literally are the cut and paste generation.
But even researchers, artists and new businesses can benefit from such licences.
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Norut has initiated the project Far North
Living Lab. The purpose of the project
is to create a research lab for digital
creativity.
“We are inviting musicians, artists, businesses and end users in Tromsø to take
part in a project enabling them to share
and further develop creative content,
and to find sensible online distribution
solutions. Norut provides the technology
behind the distribution solutions together with Bredbåndsfylket Tromsø so
that those who generate content can try
out new art forms and business models
in a safe environment before they are
released online. We encourage Creative
Commons licensed content so that this
can be used for further research,” Njål
Broch says.
Democracy censored

Lessig points out that there is a difference between remixing, which is innovative culture, and piracy. He believes that
it should be legal to use and recreate
creative content in a creative manner,

just like Disney did with the Brothers
Grimm and Mickey Mouse.
“People are able to use what has become
a common technology to say something different. Online distribution thus
has a democratic effect. This is this
generation’s literacy. This is the way our
children speak.
“We can’t kill the instincts this technology wakens in our children, we can only
make them criminals. We can’t stop our
children from using it, we can only force
them underground. We can’t make our
children passive, we can only make them
into “pirates”.
“If you censor the technology, you censor democracy,” senior research fellow
Njål Broch says.
“In an attempt to implement strict copyright laws for online sharing, you also
limit the freedom of expression and free
social commentary. A modified commercial for sneakers with cut-in reports

on child labour should not be stopped
on the pretext of the rights to distribute
the soundtrack that is part of the commercial. If you adapt the legislation to
appease the entertainment industry, you
will hinder democratic processes on the
other hand. Both are based on the same
technological mechanisms!”
(For this article, the journalist cut and
pasted from books, articles and online
content in addition to using own sources. This is, in other words, a remix).
Sources:
Lawrence Lessig, Free Culture: How Creativity is Strangled by the Law
http://www.youtube.com/watch?v=7Q25S7jzgs&feature=fvw
http://fribit.no/
http://www.jamendo.com/en/
www.vimeo.com
www.youtube.com
www.wikipedia.com
www.flickr.com
www.creativecommons.no
http://farnorthlivinglab.no/

WANTS TO OUTCOMPETE THE PIRATES
Norut is helping
to create the next
generation of peer
to peer technology.
This will make the file
sharing technology
behind sites such as
Pirate Bay redundant.
The project is named p2p-next and is
about the next generation technology
for storing, sharing and distributing data
online. Peer to peer (p2p) is commonly
known as the technology that makes
24
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highly efficient piracy of movies, music
and TV series possible.
“The point is to make the commercial
use of p2p attractive. When we collaborate with both universities, content
providers such as BBC and technology
companies such as Pioneer, we get some
very exciting possibilities. It is important
to realise that pirates are competitors,
and the best way to regain the market,
it’s to offer better services,” says Njål
Broch, who is working on the Norut project. The EU has contibuted 19 million
euros to the project.
Quick downloads

P2p has an enormous potential for storing and excellent distribution properties. The reason why this technology is so

effective is that everyone who downloads
also offers data to the other users. The
more who download, the more capacity
will be available. A regular server, on the
other hand, will have the same capacity
at all times, so more users means slower
speeds.
In the file sharing world, words such
as leeching and seeding are used to describe what the machines do. When you
leech, downloading, you borrow data
from other machines, which is repaid
by seeding, uploading. As most Europeans have better downloading capacity
than uploading capacity, machines need
to seed considerably longer than they
download in order to repay their loan.

Text: Maja Sojtarić

“One episode of Grey’s Anatomy with a
duration of 45 minutes, or 350 megabytes, can be downloaded in two minutes.
If it has 50 to 60 seeders, it will take
about one hour, but the most recent episodes will have more than one thousand
seeders and can be downloaded at enormous speeds. If there are more leechers
than seeders, it will be much slower,” one
anonymous file sharer says. On some file
sharing sites you are not required to seed
more than you did when you leeched.
But at the best sites you are not allowed
to “hit and run” – you need to seed, or
else you get banned.”
Better services must be offered

All the above-mentioned services are
free. File sharing networks are often
used to share copyrighted material
without prior consent, but the sites are
not doing anything to prevent legal use.
So the solutions are neutral – the users
decide how to use them.

“A commercial solution must offer a better service than free file sharing services,
so that you, as the end user, are pleased
with the service you pay for. One of the
problems with the current p2p solution
is that downloading can take quite some
time or fail, especially for content that
is more than a week old. What our new
technology can do is to guarantee that
you, as a paying customer, will get very
quick access to a TV series, and offer the
possibility to watch it as it downloads.
Pirate Bay can’t guarantee this. When
you click on a file, you often don’t know
when it will be finished downloading,”
Njål Borch says.
Open source

The technology behind the p2p-next
project will be open source, which
means it will be available for use and
further development, as long as they
permit others to do the same afterwards.
“The EU is positive towards open source

as it creates expertise that can be spread,
and technology that can be reused on
new works. As many of our projects as
possible are open source, it gives academic freedom.”
There are no piracy restrictions, socalled DRMs or copy restrictions, on the
technology. And as it is open source, it
can, in theory, be used for piracy.
“In order to be able to compete with
the pirates, you can’t use DRM. Files
with DRMs only have drawbacks, they
hinder legitimate use and are in no way
whatsoever a hindrance to pirates. We
are making a new technology which will
fundamentally change p2p and facilitate
commercial services. But we can’t be
held responsible for how the technology
is used, or what content is shared. Great
technological improvements can be used
in a good way or bad. The fact that it
can be used in a bad way will never be a
valid argument against its existence and
development. If two thieves use mobile
phones to communicate during a bank
robbery, no one will blame the phones,”
Borch says.

FACTS
Open Source: Means that the source code for
a computer program is open to all. Open source
does not mean the software is free, but rather
that it is freely available to developers. There
can be several licenses to ensure valid commercial use of the software, at the same time as the
source code remains open.
The most used license is GNU General Public License (GPL). Linux and MediaWiki, the software
for Wikipedia, operate under this license.
GPL is a so-called copyleft license. This means
that software that is distributed, must remain
available to users in the form of source code.
All files necessary to produce the distributed
version must be freely available for use. If a GPL
licensed software code is included in another
program, this program must also be included
under GPL. This means that no one can take
over the source code and make their own
closed versions of the software.
The Pirate Bay logo. Illustration.

Read more here: http://www.p2p-next.org
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The Institute for Information Technology has developed a screen as
big as a wall. It lets associate professor John Mark Bjørndalen relate
to opera singer Lise Grande Berg as if she was in the room. Right now
she is standing still, but the goal is to achieve live feed. Photo: Thoralf
Fagertun

ONLINE DUET
26
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Text: Thoralf Fagertun

An operatic duet: Two
mighty voices sing of
love and death. It is
intense, the emotions
are strong. But these
singers are not on the
same stage. They are
not even in the same
city.
In fact, one singer is in New York, while
the other is unleashing his vibrato in
Tromsø. Some of the musicians in the
orchestra play in Sydney, others from
London. The audience is seated in front
of one of the stages, or anywhere across
the globe, following the performance on
their computer screens.
By uniting opera and technology, professor Niels Windfeld Lund aims to create
the largest performance in the world.
You have never experienced opera like
this. Welcome to a new art form.
To create something new

This is the story of a highly unusual
research project which unites documentation science, opera and information technology. The project, named
Verdione, involves researchers in many
countries. Still, our story starts in downtown Tromsø, at the library. It is time for
lunch and the literary lunch box. People
have come to eat their lunches while
they listen to Niels Windfeld Lund. He
is professor of documentation science
at the University of Tromsø. Windfeld
Lund has come to speak about opera.
“Opera was created because someone
wanted to make something new, a new
art form,” the professor explains, and
takes us back to 16th century Italy, to
Florence, the birthplace of opera.
“Here there was a group who called
themselves “Camerata”, consisting of
musicians, philosophers and natural sci-

From a World Opera rehearsal in Struer, Denmark: Niels Muus directs, Jan Ole Christiansen plays the piano, Lars Fosser (back towards the camera) sings a duet with Jessica Harrison, who joins from New York via a big screen Photo: Otto
Anshus

entists who experimented with new art
forms. They developed what we today
call opera by finding new ways of combining images, sounds and movements on
a stage.”
Successful combination

A few weeks later, I get some private
time with professor Windfeld Lund. We
are at the Music Academy. He tells me
the background for the Verdione project.
“Telemedicine,” Winfeld Lund says.
“I am involved in a project at the Tromsø
Telemedicine Laboratory, a so-called
centre for research-based innovation.
We make electronic patient journals.
These journals are completely different
from the current paper journals. Electronic journals can contain information
such as heart sounds and x-ray images.”
The new journals are the result of the
conviction that combining several disciplines can pay off. To experiment – is
that not what research is?
Windfeld Lund wanted to transfer this
thought to opera. In 2005, he travelled to
the University of California at Berkeley
to conduct experimental document
analysis.

“I pulled out an old libretto I’ve had
laying about for many years. It’s about
a Danish merchant who lived 200 years
ago. His deepest wish was to fly, so he
constructed his own wings. By the way,
the merchant is actually one of my remote ancestors,” Windfeld Lund says.
The decisive media

Opera is made from the libretto, an
experimental opera in a world music
perspective. Windfeld Lund hired four
composers who made the music for one
act each. There is great variation, from
ancient Chinese to American jazz.
“I wanted to show how the same story
could be told in different ways. The
media is decisive for how the story
is expressed. In this view, there is no
difference between opera and patient
journals. The way the journals are made
is decisive for how the patient is treated,”
the professor says.
The first act of the opera was performed
for the first time during a workshop at
Berkeley.
The main role was played by a tenor
from Malmø, while the other singers
and musicians came from Tromsø, San
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The technology must allow the performers to display the intense emotion here demonstrated by Ingebjørg Kosmo (as Carmen) and Aleksander Antonenko (as Don José)
display. Photo: The Norwegian Opera and Ballet 2009

Francisco and Turin. Windfeld Lund
returned to Norway carrying inspiration, contacts and a brand new concept:
World Opera.
“The International World Opera is an
organisation made up of technology
researchers and artists who are mutually
dependent. The goal is to create new art
using new technology. In other words,
World Opera,” Windfeld Lund says.

“I wrote to a colleague of mine at Stanford University. He was interested. Then
we got in touch with tech labs, opera
houses and operatic training institutions around the world, in Scandinavia,
in Canada and the US. People saw the
potential of the idea.”
A cryptic risk project

The World Opera, however, was not to
everyone’s liking in Tromsø. “There is
no tradition for practical experiments
in the humanities, rather the opposite.
Within art critique there has been a clear
division between interpreting art and the
practical design and performance of art,”
says Windfeld Lund.

Windfeld Lund prevailed. In March
2008, the Research Council of Norway
granted NOK 24 million towards the
project “Virtually Enhanced Real-Life
synchronized Interaction – ON the
Edge”, abbreviated Verdione. The project
is closely tied to World Opera and seeks
to solve the technical challenges this new
art form faces.

He leans back in the cafeteria chair at

Just like World Opera, Verdione is an

Theory vs practice
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the Music Conservatory. Here things are
different. Here they perform art.
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interdisciplinary collaboration. Both the
researchers involved and the Research
Council of Norway admit that this is a
high-risk project. There is no guarantee
of success.
Department of Computer Science,
University of Tromsø

I meet with department head Tore Larsen and associate professor John Markus
Bjørndalen. Together with professor
Otto J. Anshus (with the same department), researchers at Telenor and the
University of Oslo, they are in charge
of developing the technology needed
to allow opera singers, orchestra and
audience be part of the same performance without being in the same physical
space.
“The communication between the
various contributors must go via the
internet. But the internet is used for all

sorts of things, so for security reasons,
everything transmitted over the internet
needs to be encrypted. This encryption
causes delays,” Larsen says.
And therein lies the rub. How can you
have the concert experience if the voice
from San Francisco is delayed two seconds, the violin from Sydney is delayed
three seconds and the grand piano in
Copenhagen is delayed six seconds? The
opera will be reduced to noise.
“Coordination is clearly one of the
biggest problems. Completely avoiding delays is impossible, but we need to
reduce the problem as much as we can,”
Bjørndalen says.
Inspiration from computer
games

A brand new art form

But what do you get when you mix
brand new information technology with
opera? I asked Kim von Binzer, vice president of the Opera Academy in Copenhagen and vice chair of the International
World Opera. The academy is willing to
let its singers be guinea pigs for World
Opera and Verdione, and von Binzer believes the projects could lead the opera
genre in a new direction.
“This could be the start of a brand new
art form. It would still be opera, a traditional use of voices and instruments,
and a dramatic plot which is expressed
through music and song. But it will have
a completely new dimension and represent a new aspect in the way of communicating,” von Binzer says.

Computer scientists are used to coordinating things in time. The car you drive
contains massive amounts of information which could be relevant to the
Verdione project, so could the fighter jet
you see on TV. Another natural source
of inspiration is MMORPGs (Massively
Multiplayer Online Roleplaying Game).
World of Warcraft is perhaps the best
known representative of this genre.

“Communicating across vast distances
gives a great sense of intimacy. To be
in the proverbial living room of people thousands of kilometres away can’t
be compared with anything we have
attempted previously. Opera speaks to
people’s emotions – and I think this
medium can enhance and expand the
emotional barrage that is the essence of
opera.”

“In the game, players from all over the
world play each other at the same time.
The technology is not good enough for
an opera performance, but it is a starting
point,” Bjørndalen says.
As the technology cannot cure the
internet of delays, the technology must
be integrated in the work of art itself.
Larsen does not balk at the mix.

Will require separate works

“The composers take the delay into
consideration when creating their works.
They have to compose their works so
that they are not as sensitive towards
delays. There is nothing controversial
about technology becoming part of the
arts, rather the opposite, technology and
art go together; film is technology and
there are a number of art installations
which contain video or other technology,” the department head points out.

Opera singers are used to relating to
co-actors they can touch and feel, if
they want to. In the new art form this is
impossible. What will that require of the
singers?

such as Tosca, La Bohème, The Marriage of Figaro and other operas cannot
be transferred to the new form of opera
performances.
“That simply wouldn’t give any meaning,
and would just end up being a presentation of the possibilities in the technical
aids, which is impressive, but without
any intrinsic artistic value. Separate
works must be written for this special
form of opera, works whose artistic idea
is founded on the physical distances and
the unique communication through the
new media,” he says.
The greatest show on earth

The first work using the principles
described by von Binzer is now being
produced. The opera is based on Ludvig
Holberg’s novel “The Journey of Niels
Klim to the World Underground” and if
all goes according to plan, it may fulfil
one of Niels Windfeld Lund’s childhood
dreams.
“Architects like to create grand buildings, I like to create grand performances,
and I’ve done so since I was a kid. In
opera you find some of the grandest
performances you can imagine: opera
combines ballet, music, song, stage
direction, visual arts, basically, there are
no art forms which cannot be used in an
opera,” the professor says.

“To communicate with the co-actors
and the audience through screens and
cables is something quite different from
being in the same physical space. That is
probably one of the main challenges the
creative crew will face.”
“For the same reason, I think it will be
essential that we make it clear that this
isn’t opera in the traditional sense, which
is just transferred over the internet to
screens thousands of kilometres apart,
but rather that we need to address this
distance artistically as an element in the
work being performed and in the entire
dramatic design of the production,” von
Binzer says, adding that performances
University of Tromsø – Labyrint E/10 •••
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Investigating the body’s garbage dump

Live long
and prosper
30
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Text: Torgunn Wærås

Scientists in Tromsø
have made discoveries
that could help us
live longer, avoid
obesity and fend off
illnesses such as cancer,
ALS, Parkinsons and
Alzheimer’s. It’s all
about how the body
handles cell waste.
P26 and NBR1 are cryptic abbreviations
for most people, but to Professor Terje
Johansen and his fellow scientists, these
are keywords for how hazardous waste
is broken down in our cells. Ridding the
body of cell waste can be a matter of life
and death.
Originally, Terje Johansen’s group of
scientists at the University of Tromsø’s
Department of Medicine worked exclusively on cellular cancer research. They
studied proteins involved in the regulation of genes, but in 2002 they made
a surprising discovery that got them
interested in autophagy. They found that
the p62 protein can recognise which cell
components should be broken down,
and which should not. The results were

Facts
The protein p62 is almost everywhere in the body and has proven
to be very important for autophagy.
P62 can recognise cells past their
“expiration date”. These useless
and worn-out cells are marked with
a special protein called ubiquitin,
which p62 can recognise. Like most
other proteins, p62 has many other
functions inn addition to its ability to
recognise ubiquitin.

Waste in lab-grown cells. The pictured cells are coloured to mark the p62 protein (green) in the protein aggregates. The
coloured cells do not have the same ability to break down protein waste through autophagy as the less coloured cells
in the upper left corner. These cells are from a woman who died of cancer in 1951. Her cells, however, live on in many
laboratories all over the world. The picture has been taken by Terje Johansen’s research group.

presented in 2005 in an article published
in the Journal of Cell Biology and attracted international interest.

removed in time so that these diseases
do not occur.

Removes hazardous waste

Autophagy is a process that takes place
in our cells, ensuring that hazardous
waste is removed. This waste may consist
of damaged cell components, or protein
aggregates. Several diseases are caused
by autophagy malfunction. When the
protein aggregates are not removed, they
become toxic to the body and the cells
die.
Unlike most other cell types in the body,
nerve cells are not renewed. This is why
autophagy is especially important for
nerve cells and neurodegenerative diseases such as ALS, Parkinsons, Alzheimer’s
and other dementia diseases. Dementia
diseases often come when we reach an
advanced age, as accumulation of the
protein waste takes time. If autophagy
works normally, the cell waste will be

An example of cell waste. The image shows a nerve cell in
the brain of a patient suffering from Parkinsons, carrying
a large protein aggregate, a so-called Lewy body (arrow).
Source: University of California, San Fransisco.
“This is a voyage of discovery I am glad to be part of,”
says Terje Johansen. Johansen and his colleagues study
proteins on a cellular level and have made interesting
discoveries in connection with the p62 and NBR1 proteins
related to autophagy. Photo: Bjørn-Kåre Iversen
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Affected by calorie intake

could be identified by influencing the
autophagy process, there would be a lot
of interested users. The same would be
the case if methods could be found to
influence autophagy so that the aging
process was postponed.

“From studies of model organisms such
as yeast, fruit flies, roundworms and
mice, we know that mutations in the
genes that control autophagy have dramatic consequences. Without autophagy,
the individual dies,” says Terje Johansen.

Discovered new waste remover

Not many people have heard about
autophagy, even though the process
has been known since the early 1960s.
However, the connection between genetics and autophagy is relatively new.

With increased age, the autophagy
process is reduced. However, the process
can boosted by reducing calorie intake to a certain level. In other words,
it seems that those who eat moderate
amounts of food stay healthier and live
longer than those who eat a lot. Experiments using fruit flies and roundworms
show that if you increase the autophagy
capacity through genetic manipulation,
the individuals live longer.
Autophagy and genetics

About ten years ago, scientists in Japan
managed to identify about 30 different
autophagy-related genes in yeast, paving
the way for a search for similar genes
in animals and humans. An important
aspect of this gene search is to gain new
knowledge that can enable us to impact
the autophagy process.
“Life duration measured in years is one
thing, another is to raise the quality
of life in the years you live by keeping
diseases at bay,” Johansen comments.
Might it be possible to find drugs or
diets that extend the autophagy process,
thus preventing or delaying disease? If
an effective means to combat obesity

The scientists in Tromsø have recently
discovered a protein which resembles
p62 (see fact box) and which also can
recognise ubiquitin-tagged bodies. This
protein is called NBR1, which in the
early 1990s was found not to be connected to NBR1. NBR1 is similar to p62
in structure and can also attach itself to
p62 so that the proteins cooperate on
removing waste. In 2009, an article published in Molecular Cell demonstrated
the connection between autophagy and
NBR1 for the first time ever.
“Many questions remain unanswered as
regards how these proteins cooperate.
NBR1’s size makes it certain to have
other interesting functions as well. P62
crops up in new connections all the
time, and although it is not all that large,
it has a number of functions well worth
looking into,” says Terje Johansen.
“I would expect that there are more such
proteins that can recognise tagged proteins,” says Johansen.
The research into these proteins takes
place in cooperation with scientists in
Germany, Japan and Israel.

The pharmaceutical industry is interested in autophagy, for the purpose of
developing drugs that can both prevent
and treat cancer and neurodegenerative
diseases. The search for substances that
can inhibit or promote autophagy is
interesting as regards the development
of new drugs.
At UiT, research is being directed at
measuring autophagy activity, which will
be beneficial for the search for relevant
substances to promote or inhibit autophagy. The results of this research have
not yet been published.
“Let’s not forget that this is basic research. We can explain how things happen
in the cell and look for things that
that can be utilised in later treatment.
However, we have barely scratched the
surface, and humility is required. There
is always the possibility of misinterpretation,” professor Johansen reminds us.
“What is your motivation for researching
autophagy?”
“Curiosity! Finding out more about how
this fantastic universe we carry in the
form of cells actually works. This is very
exciting, and there is always something
new happening, with articles and results
cropping up every week. This is a voyage
of discovery I am glad to be part of,”
Terje Johansen concludes.

Great potential

Autophagy research is a growing field
internationally, due to its dramatic
potential as regards application of new
knowledge in this field.

Facts
Scientists study cells from humans and mice. The scientists alter the proteins, enabling them to discover which proteins
do what. This is done by altering the genes that contain the recipe for the proteins. After they are altered, the genes are reintroduced into the cells to see what happens when the altered proteins take effect. They can also add genes that inhibit other
genes, thus turning various genes and their functions on and off.
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“This is a voyage of discovery I am glad to be part of,” says Terje Johansen. Johansen and his colleagues study proteins on a cellular level and have made interesting discoveries in connection with the p62 and NBR1 proteins related to autophagy. Photo: Bjørn-Kåre Iversen

Autophagy and cancer:

a double-edged sword
Autophagy is a very
interesting field
for cancer research
scientists as the process
can prevent cancer.
However, it can also
make existing cancer
tumours more robust.

little nutrition until the tumour forms
its own blood vessels. Until the cancer
cells are able to absorb nutrition from
the surroundings in a normal way, the
cancer cells “buy” time using autophagy.
The cancer cells can survive without
nutrition and with little oxygen by
recycling their own molecules for food.
In the process, the cancer cell also breaks
down healthy cell components and eats a
little of itself. Autophagy actually means
“eating itself ”.
Complex relationship

Efficient autophagy in the cells prevents
cancer. Scientists believe that this is due
to the fact that damaged cell components are removed through autophagy
before gene changes take place that can
result in cancer.

Autophagy can also make the cancer
cells more resistant against cancer treatments such as chemotherapy and radiation, as the cancer cells can get rid of cell
components damaged during treatment
instantaneously.

If a patient has contracted cancer,
however, the cancer cells can turn the
autophagy process to their advantage. A
cancer tumour that has started growing
has to manage without oxygen and very

Autophagic cell death means that the
cells die because autophagy has run
amok and the cell eats too much of itself.
This is often the objective of cancer
treatment.

Depending on the condition of the individual patient, it may in some cases be
beneficial to administer chemotherapy
or radiation treatment while trying to
inhibit autophagy. In other cases, it may
be desirable to stimulate autophagy, for
example following radiation treatment,
so that the cancer cells die more easily.
This complex relationship makes more
knowledge about autophagy very
interesting in connection with cancer
treatment, and especially in connection
with combination therapy. It will be very
important to know whether to inhibit or
stimulate autophagy in a given treatment
situation where chemotherapy or radiation treatment is used.
Terje Johansen’s group of scientists in
Tromsø has had a long-standing collaboration with scientists at the Norwegian
Radium Hospital on research relating to
the p62 protein and autophagy.

University of Tromsø – Labyrint E/10 •••

33

DETECTIVE WORK IN

THE BRAIN
Researchers at UiT
are mapping how
antidepressants and
drugs affect the brain’s
“reward centre”. The
goal is safer treatment
for patients.
Whenever you feel the urge for food,
sex or feel excited, there is an active area
right in the centre of the brain’s core,
called “the Limbic System”. This is where
our urges and emotions are controlled.
“By researching this area, we have made
several discoveries about how medications work in the brain. This knowledge
can be used to develop more specific
medicines with fewer side effects,” says
pharmacology researcher at the Institute
of Medical Biology, Aina Westrheim
Ravna. She is one of several people at
the University of Tromsø (UiT) doing
research in this area.

This is not a phone chord. It is a model of what it looks like when
researchers are looking at tiny processes in the brain. This particular
model is the image of the locality in the brain -called dopamine
transmitter – which is affected by cocaine. Scientists are hoping that
it could contribute to treatment for cocaine addiction.
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When our needs are met, the Limbic
System rewards us with a sense of wellbeing. And for this reason, the area is often called the brain’s reward centre. The
area can be activated by natural rewards,
such as a salmon taking the lure, or by
artificial rewards, such as drugs.
The reward centre is stimulated by
neurotransmitters such as dopamine and
serotonin, which transmit chemical signals from one cell to another. Too little

Text: Randi M. Solhaug

serotonin can make you feel depressed
and blue. A high dopamine level gives a
great sense of joy and well-being. During
intoxication, dopamine is the most
important transmitter. Researchers have
therefore found it interesting to take a
closer look at how dopamine and serotonin function when external stimuli are
added, such as medicines or drugs.
Medicines to treat drug
addiction

Sleep deprivation, weight loss, weight
gain or impotence. These are some of the
side effects of antidepressants. The best
thing would obviously be antidepressants without any side effects so that
patients can be treated in more safely.
The research at UiT could become a tool
in achieving this:
“If you know what the active area for
antidepressants looks like, it is easier to
design a more efficient antidepressive
medication,” Aina Westrheim Ravna
says.
The research conducted at UiT could
also contribute to developing medication
to treat drug addictions, such as cocaine.
“Cocaine has been the subject of much
research into how the pleasure centre
in the brain works, but until now we
haven’t known how the actual active
area is put together. We believe we have
come a step closer to that answer,” says
Westrheim Ravna.
She has been studying a dopamine carrier molecule called a “dopamine transporter” (see illustration 1). Any substance that affects the dopamine transporter
will cause a sense of intoxication and
dependency. If a drug can be made
which affects the dopamine transporter
in a way that causes you to lose the urge
for cocaine, this could be a step closer to
a medication to treat cocaine addiction.
A lot of research being carried out on
this in the U.S.

Molecular modelling

The brain is an extremely fine-tuned instrument, and research into all the molecules and transmitters found in the brain
is pure detective work. Even state-of-the
art imaging techniques available today
are not enough to map all the tiny processes that take place in the brain when
we take medication. Researchers have
therefore created three-dimensional
molecule models using computer graphics and calculations done by advanced
computers. This is called molecular
modelling (see Illustration 2).
A great advantage of using computer
models is that you can find answers to
how medication most likely will affect
the central nervous system, without
having to resort to human or animal
testing.
An industry worth billions

This type of research is an industry
worth billions to the international
pharmaceutical industry, and they prefer
to keep their results secret, as there is
a good possibility of making a massive
profit from the research. This also makes
the contributions of others outside the
pharmaceutical industry very important.
“If there is a lot of secrecy and few
publications, we will not be able to get
any further. Then we will not have any
discussions about possible findings, and
that is important. During the past ten
years, this research area has become very
popular. There is more research being
carried out than ever before. This is a
demanding research area, but I still find
it a fun and exciting area to work with.”
- In other words, your own reward centre
is activated by working with this?
“Yes, you could say that,” says Aina
Westrheim Ravna, laughing.

Illustration 2:
1. Formed. 2. Packed in vesicles (a
small bubble of liquid) 3. and 4.
Released in the point of contact
between one nerve cell and another
nerve cell (called synapsis). 5. Connecting to a dopamine receptor,
causing an effect on the target. 6.
Broken down. 7. Returned to the
nerve cell. 8. Packed in vesicles
again and can start the “circle” once
more.
Illustration by Roy Lyså/ Aina Westrheim Ravna

Other sources: League Against Intoxicants (fmr.no)
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Many find their way to the tattoo
shops. Photo: Jensen/flickr.com

A UNIQUE

BEAUTY
Tattoos have been
part of the deepest
sub-cultures for a long
time. But they have
now become part
of the mainstream:
supermodels, bikers,
grandmothers and old
sailors have them. But
the youngest tattoo
enthusiasts prefer the
smallest tattoos.
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The day Lyle Tuttle tattooed a heart on
Janis Joplin’s left breast is often mentioned as the day taboos surrounding
tattoos were crushed. Before the 1970s
tattoos were reserved for women in
travelling freak shows. But one historical
phenomenon changed everything.
“Women's liberation! One hundred
percent women's liberation! That put
tattooing back on the map. With women
getting a newfound freedom, they could
get tattooed if they so desired. (…) For
three years, I tattooed almost nothing
but women,” Lyle Tuttle told Prick Magazine in 2006.
What once was regarded as an abomination on women, now adorns even
celebrities like Angelina Jolie and Heidi
Klum.

It used to be bikers and old sailors who
displayed their colours. Now tattoos can
be seen on footballers and athletes. But
why has permanent body art become
fashionable?
Creativity and independence

Siv Ellen Kraft, associate university
professor of history of religion, authored
the book “The Wild Body – tattooing,
piercing and painful rituals today”. In
the book, she has attempted to understand why people are willing to be suspended from hooks, cover their entire
bodies with tattoos and why permanent
body art has become fashionable. She
has spoken with tattoo artists, piercing
professionals and their clients.
“The aesthetics are almost always a
factor when getting body art, a desire to

Text: Maja Sojtarić

be cooler, prettier, more attractive. The
trend is towards beauty being seen in
connection with being different, which
in turn is associated with creativity and
independence,” she writes in her book.
Tattoos are supposed to be permanent
and they are supposed to hurt. Even
teenagers on online message boards
focused on the durability aspect. According to Kraft’s observations, many of
them were opposed to lowering the age
limit for tattoos to 16.
“In these discussions, getting a tattoo
is regarded as an adult choice and
hence something only adults should do.
Adulthood is seen in connection with
responsibility, long-term planning and,
not least, knowing who you are , in order
to responsibly choose your image.”
According to Kraft, a majority of younger customers are sceptical towards
extensive tattoos and many piercings.
“The younger customers rarely like the
big tattoos. This could be because they
depend on the approval of their parents,
but the relationship with the mainstream
culture is probably more important,”
Kraft points out.
With meaning

“There is a lot of talk going on within the
body modifications field. The stories are
about the markings and the rituals – why
they did it, what it means, how it felt and
what it contributed to,” Kraft writes in
her book.
And this need to tell a story has found
its way to docu-dramas such as “Miami
Ink” on the Discovery Channel.
In one of the episodes, an elderly,
grey-haired woman enters the studio
and wants a tattoo of a butterfly. When
tattoo artist Ami James asks her where
she wants it, she pulls off her wig and
points to the back of her bald head. Then
follows a tear-jerking story of an illness
she has learned to live with. “A butterfly
symbolises changing beauty. I wanted
something that would signify that women can be beautiful, even with no hair,”
she said on camera.

The threat of popularity

In her book, Siv Ellen Kraft writes that
tattoos are rarely intended solely as
adornment or provocation. She distinguishes between two types of images:
memorial images and development
images. Memorial images are meant
to attach the memories of the past to
the body, thus creating a continuum in
the life story. Development images are
strategies for the future, for what one
wants to be.
“As self-oriented images, these markings
literally lure the soul from its depths,
bringing it to the exterior and surface of
the body,” Kraft writes.
Lyle Tuttle remains optimistic on behalf
of tattoo artists, thanks to tattoos on
television screens everywhere and the
population explosion.

“Think about all that new skin and
think about all that new skin that is just
turning eighteen. The possibilities for
tattooing are limitless and there is more
skin getting made every day,” Tuttle told
Prick Magazine.
But Siv Ellen Kraft has a different view.
“Popularity is a threat against practices
which are meant to delineate. There is
actually a limit to how many people who
can be different in the same way. This is
true for body modifications and this is
true for sub and counter cultural environments in general.”
Sources: Kraft, Siv Ellen. The wild body – tattoos, piercing and painful rituals today, 2005.
Prick Magazine: Lyle Tuttle Interview: http://www.
prickmag.net/lyletuttleinterview.html

“Sub culture, sing., Lat. Part culture”
A cultural form which deviates from another and more wide-spread culture.
Dictionary
Previously, sub-cultures have been
defined as social groups which exclude themselves from the dominant
culture. Media and a society based on
consumption are often defined as the
elements against which the teenage
sub-cultures rebel.
But several researchers, including
Canadian sociologist Sarah Thornton,
point out that the media and other
cultural industries help form subcultures from the very start.
EMO

Teenage sub-cultures are often closely
tied to music. Musical genres become
identities: emo and punk are used
to describe both the genre and the
person.
The reason for this is that music is
able to absorb things that impact the
chaotic process that is the formation
of identity.

The boys and girls in a clique/The awful names that they stick/You’re never
gonna fit in much, kid/But if you’re
troubled and hurt/What you got under
your shirt/Will make them pay for the
things that they did.
The song “Teenager” by the band My
Chemical Romance here alludes to a
teenager with a gun under his shirt.
Such lyrics are not often appreciated
by parents, which is also part of the
point.
In the 1980s, Tipper Gore advocated
“Parental Advisory: Explicit lyrics”
stickers on some record covers. These
stickers were regarded as censorship
by musicians and their fans at the
time. Now some hip hop artists use
the stickers as a credibility brand, a
sign that they do not belong to the
mainstream culture.
Sources: Musical identities, ed. Raymond Macdonald,
David Hargreaves and Dorothy Neill.
Heavy Metal, A Cultural Sociology, Deena Weinstein
Goth. Identity, Style and Subculture. Paul Hodkinson.
The Black Parade, My Chemical Romance, 2006
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There are many indications that apes do not like music, and this could possibly have significance for the development of their language. Photo: Bob Elsdale, Corbis/Scanpix

NO FAN

of MUSIC AND MATHEMATICS

38

••• Labyrint E/10 – University of Tromsø

Text: Randi M. Solhaug

You can hand a
drumstick to an ape,
but you can’t make it
play a beat. This could
be one of the reasons
why apes have not
developed an advanced
language.
There are many things which set us
humans apart from other animals, but
one of the distinct differences is our
advanced language. Other animals also
use language, meaning that that communicate with each other, but there is no
evidence that other species than humans
have developed a language with abstract
symbols and grammar.
The question remains: How did we
develop this ability? Linguists across the
globe are attempting to find the answer.
Most believe the ability to use language
has a clear biological origin:
“This is because all humans have this.
Language is not conditional on culture.
In comics and Hollywood movies we get
the impression that cultures with primitive technology also have a primitive
language, but this is not the case. Every
single language is complex, in the sense
that they have abstract words and grammar. Even in simple words such as “dog”
the connection between the meaning
and the symbol is abstract. There is no
sound in the word “dog” which could
indicate the meaning to someone who is
unfamiliar with the language,” professor
Peter Svenonius says. He is a professor
at the Center for Advanced Study in
Theoretical Linguistics (CASTL) at the
University of Tromsø (UiT).

traits. Much of our behaviour can be
glimpsed in the behaviour of apes, and
their DNA is not all that different from
ours. But they appear to lack the linguistic ability of humans.
“However, apes can learn that the word
“dog” means “dog”, but they do not
cultivate such words themselves. Since
we have this ability and they don’t, it
could indicate that our linguistic ability
developed fairly late and quickly. In
evolutionary terms, it happened in a
short period of time, only a few million
years. So how did it happen? We have
larger brains, but it appears that there
is something more to it,” says professor
Svenonius.
Music

There are two other abilities apes lack as
well. Linguists across the world believe
this can partially explain our language
ability. One is music:
“Wherever you go in the world, people
have developed music, whether it is
traditional songs in indigenous cultures
or drums. Apes, on the other hand, have
no sense of rhythm and they can’t hold
a beat. If you put a drum in front of
an ape, it might very well start beating
it, but it is unable to create a beat or
rhythm. They do not like music either.
Experiments show that if apes are given
the choice between two rooms, and there
is music (no matter what type) in one
room, the apes will choose the room
without music,” Svenonius says.

Professor Peter Svenonius. Photo: Randi M. Solhaug

Language and music share common
characteristics. Both combine sounds in
a pattern in order to communicate something to the listener. In a 1998 study
carried out by American researchers,
eight musicians listened to a piece by
Bach while reading the notes from the
same piece. The written notes were read
and interpreted by a specific area in the
right half of the brain. The equivalent
area (mirrored) located in the left half of
the brain, reads letters and words. The
findings suggest that the same type of
brain function developed for both linguistic and musical information.
Mathematics

The other ability apes lack, is the ability

Darwin

Based on Darwin’s theory on the origin
of species, all living creatures share a
common ancestry. If we study our closest relatives in the animal kingdom, the
apes, we still share a number of common

Humans have benefited greatly from mathematics. Photo: StuartPilbrow/ Flickr
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to use mathematics. Not all humans
have the same ability to the same degree.
In some cultures there is every little
counting and no accounts are kept, but
humans nonetheless have the ability to
learn it.
“Children are very good at counting
starting around the age of two. An ape
can also learn to count, but it takes a
very long time. Human children are able
to quickly understand that the number
five follows four, but to an ape this is not
as easy. It seems as if they do not understand the system behind it.”
The fact that apes lack the ability to
make music and use mathematics has
led linguists to believe that this could
have something to do with our linguistic
ability.
“This is a fairly new proposition. Ten years ago, this question wasn’t even raised,”
Peter Svenonius says.

The original language

Another issue which fascinates linguists
is that the linguistic knowledge appears to be remarkably similar between
humans. For instance, all the languages
in the world contain verbs and nouns.
How come?
It is assumed there are two main reasons
for this. The first is that there is an original language, and that throughout the
years, other languages developed from
this original language. If the original
language had verbs and nouns, the other
languages “inherited” this. Svenonius
does not think this is the best explanation:
“Languages change fairly rapidly. Just
look at how different Norwegian is from
Norse, although you only have to go
back 1 000 years. 5 000–10 000 years ago,
languages were even more different from
the ones we know today. It seems rather
strange that during all these thousands
of years we haven’t found a better solution than verbs and nouns.”

He leans more towards the other explanation.
We are forced to use verbs and nouns as
this is what our brain prefers. We prefer
to categorise the world, including things
(nouns) and actions (verbs). When we
then want to express ourselves, this categorisation appears in our language.
“The best argument for this is the language which spontaneously occurred
between deaf persons. In many societies
they did not understand how to communicate with the deaf. The deaf still developed a language between themselves.
When one studies these languages, we
see that even these contain verbs and
nouns. As the deaf have not heard others
talking, it gives a very good indication
that this comes from the brain and not
some original language. We are born
with some sort of universal grammar,”
says Peter Svenonius.
Other sources: forskning.no

NOAM CHOMSKY WAS A PIONEER
The American linguist and professor
Noam Chomsky (1928-) should be
credited for why linguists today are
looking at language as a biological
ability.
In 1957 he published the book “Syntactic Structures” which revolutionised the scientific study of language.
Until then, behaviourism had reigned
supreme. This theory proposes that
children are blank sheets when they
start to learn languages. Chomsky on
the other hand, claimed in his book
that children from birth are programmed to learn languages following predetermined patterns.
Chomsky had observed that only
humans used advanced languages,
and that this linguistic knowledge is
remarkably similar between cultures.
This led him to think that the deeper
structures of languages are the same
40
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for all humans, and that our linguistic
ability has biological roots. The main
thesis of his theory is that the structure of sentences reflects structures
in the brain, and this is why children
learn languages so quickly. During
the first three to five years, children
have learned the basics of their native
language.

verb before the noun: Jens borrows the
chair. They quickly understand that
the sentence “Jens the chair borrows”
does not sound right. Noam Chomsky has taught at the Massachusetts
Institute of Technology (MIT) since
1955. His theories have also hand a
significant influence on subjects such
as psychology and philosophy.

Noam Chomsky believes we are all
born with a “universal grammar”
(UG) which is part of our mental
equipment. UG contains principles
and parameters which set the framework for how a human language
can be constructed, and differences
in the parameter values explain the
differences in languages. According to
Chomsky, the way children learn their
native language consists of determining which values the parameters have
in the native language. For instance, a
Norwegian child will learn to place the

Sources: Great Norwegian Encyclopedia, The Columbia Encyclopedia, Elevsiden.no

Noam Chomsky. Photo: Thelastminute/ Flickr

The Photo

Text and photo: Arve Elvebakk general manager, Tromsø Arctic Alpine Botanical Garden

One of the prettiest garden plants
up north is the ‘Lingholm’, a hybrid
between Meconopsis grandis and the
Tibetan poppy (M. betonicifolia). Hybrids
are usually less stable than their parents,
but this plant was stabilised using
chromosome doubling, produced many
seeds and generally behaves like a new
species.

EXPRESS EVOLUTION

This is common in northern plants.
Purple saxifrage and yellow saxifrage
crossed in East Greenland and the
offspring, East Greenland saxifrage
(Saxifraga nathorstii), was stabilised with
chromosome doubling.
The unique thing about the ‘Lingholm’
is that the process took place in British
gardens, and the plant is now named

Meconopsis Lingholm after the garden
where one believes it took place.
But most often, evolution takes time.
The ancient ginkgo (Ginkgo biloba,
which also can be found in the Botanical Garden) still has seeds with foulsmelling arils, which at the time was an
adaptation to spreading by scavenging
dinosaurs.
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The Adriatic at sunset

UNITED BY

The Adriatic

What can be done to
contribute to a more
peaceful future in
one of the most tense
regions in Europe? You
ask people to agree to
conserve the ocean that
unites them.

tion of Higher Education (SIU), Norway
has elected to support competence-enhancing measures across the ethnic divides in the Balkans. One of the projects is
for education and research into overfertilization and pollution of the Adriatic.
One of the goals is to strengthen methods for monitoring the pollution in the
coastal zone, especially around the Bay
of Kotor in Montenegro.

bution to the peace-keeping efforts,”
says professor Paul Wassmann, who
is the project manager. He is a marine
ecologist at the Norwegian College of
Fishery Science (NFH) at the University
of Tromsø.

But the overall goal of the project is a
social one.

Meeting in Albania

The Adriatic is part of the Mediterranean Sea, stretching from Corfu in
Greece in the south to Trieste, Italy, to
the north. In the west is Italy, in the east
we find Albania, Montenegro, BosniaHerzegovina, Croatia and Slovenia.

“This project is as much about establishing networks and contact across the new
Balkan borders, as it is about research.”

Most of the countries in the eastern part
of the Adriatic have been involved in the
great conflicts in the Western Balkans in
the early 1990s.
Establishing contact

Through the Centre for Internationalisa42

••• Labyrint E/10 – University of Tromsø

Why does a country this far north support competence enhancement in the
Western Balkans?
“Norway has a long tradition of cooperating with eastern countries. At the same
time, Norwegian troops were part of the
peace-keeping forces, both in Tuzla in
Bosnia and Pristina in Kosovo. This is
an attempt at making a civilian contri-

Researchers and students from Croatia,
Montenegro and Albania participate in
the project.
Albania is the only participating country
that was not directly impacted by the
war in the former Yugoslavia, but has
on the other hand been very isolated
for a long period. Not many European
countries are familiar with Albania and
Albanian research, not even its closest
neighbours around the Adriatic.
“During the Hoxha regime, the Nordic
countries had the best rapport with
Albania, an oddity I had noticed.”
Therefore, a conference in connection
with the project was held in Albania in
October. (See the following article)

Albania
Text and photo: Maja Sojtarić

Outsiders

Wassmann believes it is important that
outsiders like Norway enter such conflict
areas with a fresh approach. But he also
believes that science researchers should
get more involved in the societies in
which they live.
“Science researchers generally do not
want to get involved in politics, and this
could open the door to tragedy. While
thousands of people disappeared in
Germany in the 1930s, both German
and international scientists remained
silent, because they wanted to do research,” says Wassmann, who is originally
German.
To him, it is only natural to use the scientifc research as a gateway to increased
understanding and cooperation.
Faith in the young

Wassmann does not shy away when he
encourages better contact between the
research communities in the various
countries in the Balkans. He believes
the traditional national politics remain

strong in the region, and that this does
not contribute to improved communication between the ethnic groups.
“The national politics are dominated by
the urge to maintain boundaries and
delineate by, for example, splitting a
fairly common language in the Former
Republic of Yugoslavia. At the same
time, these countries desperately want to
join the EU. And this is a contradiction,
as the EU is about strengthening regions
across national borders.
“I put my faith in the new generation
in the Balkans, who will face a double
challenge: to build the future at the same
time as they must dig up the skeletons of
the past and confront history,” he says,
and encourages political discussions
among the students participating in the
projects.
The students form the core of the project.
Some are undergraduates, others are doing
this as their Ph.D. They have had several
joint sessions, field work and teaching
rounds since the project started in 2006.

The idea is that students will work together on shared tasks, get to know each
other and in this way create a future scientific network across the ethnic divide.

A sea less explored

Western Balkans
The overall goal of the Western
Balkans programme is to contribute
to cooperation and thereby promote
stability and democratic development in the individual countries as
well as the region in general. In the
2006-2009 period, 17 projects will
receive a total of NOK 15 million
towards collaborative projects. Paul
Wassmann’s project is included in
the programme, and is named Marine science and coastal management
in the Adriatic, Western Balkan.
Source: The Centre for internationalisation of
higher education. (SIU)
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A SEA LESS EXPLORED
Stray dogs at Albania’s Golemi beach.

The rivers of the
Western Balkans lead
a lot of water into the
Adriatic Sea. As a result,
the pollution of the sea
is closely connected to
river outlets.
When you look at the long Golemi
beach close to the Albanian port city
Durres, you could easily mistake it for
the French Riviera. The sand is white,
the Adriatic is blue and hotels dot the
outskirts of the beach. But when you
look closer, you notice the vast amounts
of plastic garbage in the sand and several
packs of stray dogs who chase the old
cars that drive down towards the water.
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As for the hotels, that’s a different story.
Most of them were built illegally and are
totally unregulated. Many of them dump
raw sewage into the sea, the pipes run
across the beach you just watched the
sunset from.
“Just a few years ago there was a large
and unique pine forest here, with a very
special eco-system. The forest was decimated by the builders, who are working
according to a principle of “build first,
obtain licenses later”,” says Aleko Miho,
professor at the University of Tirana.
A diverse landscape

Albania, one of the smallest countries in
the Balkans, is dominated by mountains.
During the approach to the Tirana
airport you can see how the mountains
literally are stacked on top of each other
across the landscape.

“But Albania also has a coastline on both
the Adriatic and the Ionian Seas that is
476 kilometres long,” says Lefter Kasha,
professor at the University of Tirana.
Two very different coastlines, with two
very different eco-systems.
“The Ionian coast is very rocky with few
beaches and tall mountains. The Adriatic
coast is sandy with many productive
lagoons, such as the Karavasta lagoon,
a habitat for the Dalmatian pelican,”
the professor says. He is one of the few
people doing research on marine coastal
zones in the country.
Albania has ten public universities and
more than 20 private universities. Most
of the biological research is focused on
botany and fresh water resources. The
sea is not extensively explored.

Albania

Large water feed

“Albanian wetlands and rivers provide
a large contribution to the water feed
to the Adriatic. This means they are
important as regards the pollution of the
Adriatic. Let me put it this way: We have
a lot of water, but very little drinking
water!” says Aleko Miho, who does research on fresh water.
One of the problems Albania is facing
is the lack of infrastructure to conserve
and manage wetlands. According to
Miho, the legislation is in place, but the
authorities lack experience, which makes
it hard to implement.
“If Albania wants to join the EU, we
need to follow the union’s Water Framework Directive,” he says, and he is
positive as regards the intention of the
project, to unite the Adriatic nations under a common management philosophy.
Filthy ocean

The Water Framework Directive (WFD)
came into effect in 2000, and deals with
the management of thousands of European wetlands, rivers and coastal areas.
“The ambition is that these will achieve a
good status as regards the surface water
by 2015. The implementation of WFD
is a great challenge for the member
countries and for those who wish to join
the EU,” said Anna-Stiina Heiskanen,
who contributed to the design of the
directive.
She gave a brief account of the status of

New buildings are being constructed all over Albania. In the ancient city of Kraja, the new buildings stand in sharp
contrast to the architecture of the past.

European water quality, for example,
the Adriatic is too clean to be compared
with the Baltic Sea, which is one of the
most over-fertilised seas in Europe.
“Most of the EU has sewage treatment
systems, but there are also large regional differences. The Adriatic region has
some major challenges in this regard,
but the problems are most evident in
connection with local river outlets.
Raw sewage and industrial waste are
not the only things polluting our seas.
The use of nitrogen-based fertiliser
has increased tenfold over the past 50
years, and the largest culprit is, in fact,
agriculture,” Heiskanen said. Denmark
alone has 22 million pigs. Pigs emit three
times as much nitrogenous waste as humans. And there are no sewage systems
for pigs.

The Adriatic Sea
Western Balkan rivers with outlets
to the Adriatic Sea: Zrmanja, Krka,
Cetina, Neretva and Drin.
The maximum depth is approx. 1324
metres, while the minimum depth
has been measured at 46 metres.
There are more than one thousand
islands in the Adriatic. 66 are inhabited.
Many twisting straits form bays
between the islands, not entirely different from the Norwegian fjords.
The surface temperature of the water
can reach 25 centigrade in August
and drop to ten degrees in January.

Photo: NASA
Professor Aleko Miho.
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Pablo refugee camp in Northern
Uganda. Photo: Scanpix/James Akena

Peace or
JUSTICE

in uganda?
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Text: Maja Sojtarić

The people of Northern
Uganda have a difficult
choice to make after
20 years of war. If they
want peace, it must
be at the expense of
justice.
The war between the rebel group the
Lord’s Resistance Army (LRA) and the
Ugandan government has lasted for 20
years and displaced 80 per cent of the
population to so-called protected camps.
The LRA is a Christian rebel group led
by the self-proclaimed prophet Joseph
Kony, that has conducted extensive guerrilla warfare in the area. The LRA’s forces
are probably comprised of 80 per cent
child soldiers. 25 000 children have been
kidnapped over the past 20 years, and
used as sex slaves and soldiers.
To bring an end to the mass kidnappings, the government established socalled protected camps, where the local
population was forced to live. But the
camps ended up being a favoured target
of the LRA.
Keeping the lid on it

This is an unknown conflict to us in the
West, but it has been the longest running
war in Africa.
“It is not only in the West that this is an
unknown conflict. Even in other parts
of Uganda we have been ignorant of the
extent of the war. Our president was very
good at keeping a lid on it,” says Mabel
Turyagenda, who is one of the students
in the first class of the Human Rights
Practice master’s programme at the University of Tromsø (see fact box).
The current Ugandan president, Yoweri
Museveni, rose to power in a coup and
has been the undisputed leader of the
country since 1986.
“In 2003, he had to ask for international

intervention in the conflict with the
LRA, when the latter killed 5 000 people
in one of the refugee camps,” Turyagenda says.
The International Crime Court (ICC)
arrived in the country, but that did not
mean the problems were over.
Justice sacrificed

organisation encountered many practical problems regarding human rights she
did not know how to solve.
“These studies have been a long, but
fruitful, journey for me,” she says, and
stresses that she learned as much from
her fellow students as she did from the
actual studies.

Turyagenda wrote her master’s thesis on
traditional conflict management methods in relation to national and international courts of justice in connection
with this war.

The students wrote theses on a wide
variety of subjects, from the Svartskogen
case to the role of medical staff during
the last attack on Gaza and the International Peace Brigades in Columbia.

And one thing emerged in the interviews she conducted in her native country:
most were willing to sacrifice justice for
a chance at lasting and stable peace.

Sidsel Saugestad, one of the advisors for
the program at the University of Tromsø,
is pleased with the quality of the students’ work.

“What justice is depends on who you
ask. The international court has a view
that is in conflict with the national and
traditional view. This has a destabilising
effect on the peace process as it forces
more rebels to stay in the forest and
continue their attacks.

“I’ve learned a lot from these students,
and have been allowed to examine issues
such as genital mutilation in Uganda and
the conflict between Hindus and Muslims in the Gujarat province in India,”
Saugestad says.

“The local population would rather see
that many of the rebels were granted
some sort of amnesty, but that the top
echelon was prosecuted. The definition
of justice is made difficult, particularly
due to the large amount of child soldiers
in the LRA.”
Was it difficult for you to get the local
population talking?
“The local population has no secrets
regarding this. The raped women especially do not mind speaking about their
experiences. But even some of those who
broke out of the rebel groups are willing
to talk: some to apologise, and others to
admit they enjoyed taking part in the
activities,” Mabel Turyagenda says.
The first class

Turyagenda is one of the 22 students
who in June became the first graduating
class in Human Rights Practice. Like
many other students, she applied for the
program after she as a volunteer in a UN

And learning about human rights, and
their practical implications, becomes
second nature to the students. They look
at underground rail stations to see if
they are adapted for the disabled, and
they get good arguments in discussions
on states’ violations of human rights.
“The beauty of the human rights declaration is that when you look at a problem
from this perspective, you have to argue
for human rights and against trespasses
against them,” Saugestad says.
Source: The United Nations Association of Norway, ICC,
Save the Children, guardian.co.uk

Human Rights Practice is a collaboration between UiT, Roehampton University
(UK) and the University of Gothenburg for a
two-year master’s program in human rights.
The program is financed by the EU through
the prestigious Erasmus Mundus program. The
students have followed a schedule consisting
of the first semester in Gothenburg, the second
in London and the third in Tromsø. During
the fourth semester, the students were at the
university where they had their advisors. They
receive a so-called interdisciplinary degree at
all three institutions.
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Text: Thoralf Fagertun

THE FUTURE

IS IN THEIR

What the applied
computer science
students at the
University of Tromsø do
today, will affect your
daily routines five years
from now.
Tromsø, December 2013:

Your alarm clock wakes you up. You get up
and go to the bathroom. While you brush
your teeth, you receive updates on new developments while you were sleeping – news
that impacts you personally. The morning
meeting has been postponed, the road
conditions are poor, Liverpool has bought
Lionel Messi, you receive a reminder about
the TUIL Old Boys game that same evening. While you receive all this news direct
to your ear, the items are illustrated on the
bathroom mirror.
The coffee maker takes about two minutes to make fresh coffee. While you wait,
you check out the kitchen counter, which
also functions as a screen. You check your
e-mails. The most important e-mails have
already been selected, so you don’t have to
deal with spam and useless information.
The phone rings. It’s a good friend and his
image appears at the edge of your glasses.
Over the day’s first cup of coffee, you agree
to attend the TIL game. Tickets are ordered
instantly by you addressing one of the
hidden computers in the kitchen. Screens
and keyboards can be found both on the
kitchen counter, the table top and other
strategic places around the house. When
they are not in use, they are invisible.
The road is slippery and you are feeling
stressed. Your car registers this and offers
you calming and relaxing music.
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hands

As you leave your car, a person stops you.
He says hi. There’s something familiar
about this man but you are unable to place
him. A tenth of a second later, you receive
the information in your ear: his name is Fagertun, his kids attend the same day-care as
yours, you met him for the first time three
months ago at a parents’ meeting. While
you stand there and talk, a sensor registers
that you have stopped moving and are talking. You will not receive any information
in your ear as long as this lasts. Once you
are on the move again, you receive information that the morning meeting is indeed
cancelled, and that a blog post mentions
you and requires your attention.
As you enter the office, you walk past your
computer, You have already received news
updates and e-mails and can move directly
on to your students, have the day’s second
cup of coffee and discuss new ideas on how
we will live five years into the future.

Tromsø, December 2008:

“This isn’t science fiction.”
Professor Dag Johansen emphasizes his
point.
“This isn’t science fiction. We already have
the technology to change people’s daily
routines.”
The Department of Computer Science
at the University of Tromsø is a unique
success story as regards developing computer systems. Johansen is given much of the
credit for this. At an early stage he discovered that in order to achieve top results
you need to compete against the very best.
As a result, Johansen ignored the very best
in Norway and instead looked at the very
best in the world.
“Massachusetts Institute of Technology,
Berkeley, Cambridge, Harvard. We compete against the big fish and we do well.”
But how can a small environment in

Tromsø play on an even field with the
world elite? One of the reasons is a close
collaboration with elite international environments. Another important reason
can be found in FAST, the internet search
engine company Johansen has been a part
of since the very beginning. Dag Johansen
is not only a professor at UiT, he is also the
senior researcher at FAST.

“The key word is real problems. By being
present in the international market, I can
see for myself which problems the industry
needs to solve.”
Openness

FAST has enjoyed massive success with its
search engine technology and was recently
acquired by none other than Microsoft
for NOK 6.6 billion. To Dag Johansen, the
success is proof that you can succeed globally, even if you work in small and remote
Tromsø.
“I’ve had many invitations to move southwards or abroad, but I wanted to make
something happen here in Tromsø. I love
this city a lot, the people here and the university, and I don’t want to move away from
here,” he says.
Nevertheless, Johansen has had several
stays at the Ivy League Cornell University
in the USA, and has built a solid relationship between the world’s northernmost
university and what arguably could be the
one of the best computer science universities in the world. Cornell boasts two Turing
Award laureates on its payroll. The Turing
Award is akin to the Nobel Prize of the
computer sciences.
“Two professors from Cornell do part of
their research here at UiT. I send all my
PhD students to Cornell to see if they sink
or swim. They swim.”
relationship between the world’s northernmost university and what arguably could
be the one of the best computer science

Professor Dag Johansen enjoys a cup of coffee in the kitchen of the future. Photomontage: Torbein Kvil Gamst
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Text: Thoralf Fagertun

“Dag is special because he has incorporated a sports perspective into his academic
agenda. Everyone knows it’s not enough to
be smart – to be a success within the field
of research also involves a lot of hard work.”
Johansen admits he demands a lot from
his students. That’s what it takes to stay on
top. “There’s something about being the
underdog and beating the big dogs. What
we are building today and few understand
the significance of now, are things people
will take for granted in five years.”

Lars Brenna, Dag Johansen and Håvard Johansen are some of the bright people you can find at the information science
and technology department at UiT. Photo: Torbein Kvil Gamst

universities in the world. Cornell boasts
two Turing Award laureates on its payroll.
The Turing Award is akin to the Nobel
Prize of the computer sciences.
“Two professors from Cornell do part of
their research here at UiT. I send all my
Ph.D. students to Cornell to see if they sink
or swim. They swim.”
A tough year

Lars Brenna is one of the Tromsø students
who have spent a year as a student at Cornell University. To walk the halls together
with Turing Award laureates was a unique
experience.
“At Cornell it is easier to do work at a
qualitative higher level. You can’t do subpar
work; if you do, you wash out,” Brenna says.
Brenna says the stay at Cornell was demanding, but it is doable.
“I was part of two research teams. One
group did the same thing as we did in
Tromsø, so I had no problem keeping up
with what they did. But the other group
was a bit over my head, but I managed to
get a handle on it eventually,” says the PhD
student, who now

Vernor Vinge wrote the
award-winning science fiction
novel A Fire Upon the Sky
after visiting the University
of Tromsø in 1988. Both the
university and Dag Johansen
are thanked in the preface.
Photo: Torbein Kvil Gamst
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possesses a unique expertise from his stay
in America. An expertise UiT has every
intention of utilising.
“The long-term goal is for Lars to become
part of the research community at UiT.
Then we can utilise the knowledge he
acquired from the world-class professors at
Cornell,” Dag Johansen said.
Tromsø – no hindrance

Fred Schneider is one of the Cornell professors who teach at UiT on a regular basis.
He credits Dag Johansen for creating a
world-class environment in the city on the
shores of the Arctic Sea.
“Dag understood very early that there
are large cultural differences between the
second best and the most elite computer
science environments. He realised that
there were no aspects of Tromsø – neither
location nor specialists – which would stop
UiT from reaching the top tier,” Schneider
says.
“He also realised that he did not have the
necessary expertise to run a top-notch
environment or lead UiT from the second
best level to the very best. But he made a
decision to learn.”
Sporting spirit

Johansen’s experience as a wrestler, footballer and coach have also played a part in
the development of the computer science
environment in Tromsø. Schneider has
nicknamed the active 47-year old “Coach
Dag”.

Just like the way we take online search engines for granted today. Type a word in the
box, hit “search” and 0.2 seconds later the
search engine has searched ten billion websites and found the most relevant results.
“Several hundreds of thousands of
computers must work together to achieve
this,” Johansen says. One search is the sum
of many extremely complex operations.
Microsoft’s research and development
department gave up on creating a search
engine. That is why they acquired FAST.
Impact on society

In five years’ time your daily routines may
be similar to the scenario at the beginning
of this article. If that is the case, then Dag
Johansen and his colleagues at UiT have
been successful.
“In the U.S. they talk about impact on
society. That is perhaps the most important
criteria for measuring a researcher’s proficiency. It’s all about finding solutions which
have a real impact on society.”
The competition to make the next quantum leap within information technology
is very stiff. In addition to the elite universities, Google and Microsoft have major
research departments working towards the
same goal as UiT.
“Right now we are driving on the ground.
But within five years we will be flying. This
progress occurs in small steps. Perhaps
today we will manage to fly 20 metres, while
Google uses our results to fly 100 metres
tomorrow. But we will be there, competing
with the very best.”

The University of Tromsø

The University of Tromsø
has six faculties:
•
•
•
•
•

Health Sciences
Law
Fine Arts
Biosciences, Fisheries and Economics
Humanities, Social Sciences and
Education
• Science and Technology
In Norway, UiT is alone in providing:
• Pilot Training for Commercial
Aircraft
• 5-year Master of Education Program
• Master of Philosophy in Indigenous studies
• Master of Philosophy in Peace and Conflict
Transformation
• Master’s Degree in Visual Cultural Studies.
• Master’s Degree in Human Rights Practice

Did you know that UiT
has…
• Academy of Contemporary Art and Creative Writing
• Tromsø University Business School
• Norwegian College of Fishery Science
• The ARCTOS network, at the
Norwegian College of Fishery Science, is
leading in research on marine Arctic ecosystems and an important partner of the
Norwegian Polar
Institute in Tromsø.

– On Top of the High North

UiT in the year 2009
Program Applicants: UiT had the largest relative increase of student applicants among
Norwegian universities. 3.677 prospective
students chose UiT as their number one place
to study. This is an 18.75 % increase from
2008. The national average is around 10 %.
New students: We welcomed 2.301 new
students in the fall of 2009, compared to 1.618
students in the fall of 2008.
Doctoral dissertations: 2009 was another record year for doctoral dissertations at UiT. 115
people achieved the highest academic degree.
In 2008 there were 104 doctoral dissertations
at UiT.

Some events in 2009:
• The University of Tromsø and the Tromsø
University College merged 1 January 2009.
• Tromsø University Business School officially opened on 4 September 2009.
• Center for Safe Operations in the North
was opened 10 March 2009.
• Arctic Frontiers Conference
• Congress of Imaging in Neuroscience
• Professor Eiliv Lund at UiT was
awarded Advanced Investigators Grant of
the European Research Council (ERC)
• Nobel Peace Prize Laureate Shirin Ebadi
visited UiT
• Two Nobel laureates in chemistry visited
UiT. Robert Huber (1988) and Barry
Sharpless (2001)

• State visit from Canada: Governor General Michaëlle Jean visited UiT with her
husband and H.H.M.M The King and The
Queen.
• Corruption crusader and Member of the
European Parliament Eva Joly gave her first
lecture as a faculty member at the University of Tromsø.
• Minister of Finance Kristin Halvorsen
visited UiT and secured funding for pilot
training at UiT.

The Nobel Peace Prize
Laureates who have
visited UiT:
• Shirin Ebadi (The Nobel Peace Prize 2003)
• Muhammad Yunus (The Nobel Peace Prize
2006)
• Wangari Maathai (The Nobel Peace Prize
2004)
• Nelson Mandela (The Nobel Peace Prize
1993)
• Rigoberta Menchu (The Nobel Peace Prize
1992)
• Mikhail Gorbatsjov (The Nobel Peace Prize
1990)
• Dalai Lama (The Nobel Peace Prize 1989)
• Desmond Tutu (The Nobel Peace Prize
1984)
• Mairead Corrigan (The Nobel Peace Prize
1976)

Key Focus Fields at UiT:
Biomarine studies, biomedicine and biotechnology
Health and welfare studies, including telemedicine and social medicine
Indigenous studies, including questions relating to Sámi language and identity
Northern and Arctic studies, including central fields such as technology and science, social sciences and the humanities

Facts about UiT:
- established in 1968
- merged with the Tromsø University College in 2009
- one of seven universities in Norway
- 8.000 students, plus 600 PhD students
- 2.700 staff
- students from 85 nations
- more than 100 doctorates awarded every year
- more than 150 study programs
- 24 international Master’s degree programs
- a variety of courses taught in English
- more than 200 exchange agreements with partner universities worldwide
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